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MISSION

The Air Force Human Resources Laboratory (AFHRL).
with headquarters at Brooks AFB, Texas. is one of six
laboratories reporting directly to Air Force Systems Command
(AFSC). AFHRL plans and executes the USAF exploratory and
advanced development programs in manpower and personnel.
education and training. simulation and training devices.
logistics and group aspeets of human factors engineering. The
Laboratory also develops demonsirations of advanced
simulation and 1training delivery svstems hardware and
sofiware technologies and provides technical consultation and
support of analyses. studies. research and development
planning and conceptual study efforts, Laboratory research also
supports exploratory. advanced. and engineering development
projects. equipment procurements. modifications. test and
evaluation programs. and systems acquisition programs where
the intended end product has human performance as an
integral component,

The AFHRL mission is related 10 all functional areas of the
Air Force since there is no area that escapes the requirement for
trained and qualified personnel. The Laboratory executes its
mission through its research and development (R& D) programs
in training and personnel systems technology. These include
manpower and personnel R&D programs in selection.
classification. retention. foree structures and foree utilization:
education and training R&D programs in technical training
flving 1raining. and crew. group. team. and unit training:
simulation and training-device RKD programs 1o develop flight
simulators and maintenance training simulators: and logistics

and human factors R&D programs in weapon systems logistics
and combat maintenance.

Of prime importance in the AFHRL mission i the
development of timely information and analvtical wehiniques
for management and poliey decision makers on personuel
planning. selection. training. and weapon systems support.
This information is especially related 1o changing conditions
such as a drawdown or huildup in personvel. introduction of
new  weapon  ssstems. and new or modified  operational
enviromments. Sinee the largest siugle item in the Department
of Defense budget is the cost of personnel. and their training
and administrative support. there ix a greater possibilits for
cost savings from the hannan resourees lechnologs area than in
all other technology areas combined —and such savings wend to
be cumulative over the vears. thereby producing
disproportionately high returns from the modest investment in
training and personnel systems technology R&D.

More amportantly. since ouly  people can formulate.
implement. and modify the objectives, strategy . and tacties that
ensure \ir Force superiority over any adversary. human
resources technology  has the potential and awesome
responsibility to contribute substantially 1o the operational
suceess of all \ir Foree elements. Thus, advanced human
resources lechnology applications can be a real force multiplier
to the extent that it can produce the means for improved
personnel acquisition and wtilization. enhanced training. and
enhanced weapon systems performance in combat,
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“Our effectiveness in the end is clearly a function of the effectiveness of our hardware and the quality of the people that
operate and maintain it ... If we are 1o succeed in leveraging the technological advaniages thal we possess. we must
devote more effort and resources to the personnel who will make that technology effective as a deterrent.”

Walter LaBerge

Deputs Undersecretary of Defense.
Research and Engineering
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MESSAGE FROM THE COMMANDER

Colonel Ronald W. Terry

We continue 1o face a time of testing for our country.
The rising tide of national concern over war readiness and
military preparedness is of overwhelming importance to
the survival of our couatry. Our goal is the maintenance
and improvement of our ability to deter war ihrough
strength. and our ability 1o win should war prove
necessary, All the goals. objectives und strategies are for
naught if they do not focus on the central themes of
readiness and combat success.

Readiness has three principal componenis: people.
hardware. and the command and conirol strueture, The
components must be in perfect svnergism to optimize the
formula for combat success. In this regard. the Air Force
Human Resources Laboratory’s research and development
(R&D} goals seek to enlance the peaple-hardware match
through the development of alternate new technologies
that provide options for our leaders in the arena of world
affairs.

The decreasing applicant pool of service-eligible
personnel makes the effective use and retention of in-
service personne) critieal during the 1980s. Our R&D
must continue o be directed toward attraciing and

retaining quality people. The ability 10 forecast {orce
strength is essential o defense planning. policy
development. and budget formulations. Likewise. the
Laboratory’s R& 1Y in the area of weapon systems logisties
must provide a sound basis for making decisions
involving the interaction of manpower and hardware in
the design and acquisition of weapon svstems. The
Labaratory’s R&D program in he area of training for air
combat tactivs. command and controel. and the
maintenance of our equipment must easure U.S. air
superiority through effective use of training devices.
methods. processes. and the development of the criteria
and the methodology for performance measurement.

In short. the Laboratory’s R&D program must be
responsive ta the operational needs of the Air Foree. must
be dynamic. and must be constanily updated 10 reflect
new directions dictated by enserging technologies and an
ever-changing world situation.

RONALD W, TERRY. Colonel. USAF

Commander
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CORPORATE PHILOSOPHY

The direetion of the AFHRL's Research and Development program is articulated by
three major thrusts. each representing a unique and vilal segment of Air Furce human
resource needs. This direction relates positively to the goals toward which the Laboratory is
working rather than to the disciplines from which the Laboratory develops its technology.
AL three of the major thrusts (Manpower and Force Management: Air Combat Tactics and
Training: Weapon Svstems Logistics. Maintenanee. and Techinical Training) are aimed at
development of technology 10 inerease 1the ease and probabiiity of combat success for our

forces.

ln order 10 achieve simpler management control and to increase productivity. the
Laboratory has been reorganized into three major R&D divisions (one for each of the major
thrusis). a Technical Services Division. and a small Headquarters staff. The number of
work units has been reduced from 250 in FY 78 to 170 at present. The intent of this redue-
tion is twofold: (a) to increase efforts in selected areas 10 achieve the eritical inass necessary
tor timely development and implementation. and {b) to reduce the “overkead™ 1ime spent
by task scientists in the administration of both in-house and contract efforts that tend to bhe
canstant regardless of size. To increase the efficiency with which we invest technology-base
funds. not only inhe Air Foree but also in the Army and Navy as well. we began during
1979 to meet quarterly with the Commanders of the Army Research Institute for the
Behavioral and Social Sciences (AR1) and the Navy Personnel Research and Development
1 Center (NPRDC), We have integrated our programs as fullv as feasible. To increase the
technical quality of the work. and 10 seek further integration of the program across the

Laboratory’s Divisions. we have charged our Technical Advisory Board {consisting of the
Technieal Directors of the Divisions. and chaired by the Chief Scientist). 10 review in depth
the technical aspects of the program 1wice annually, We are siressing the development of

T

new initiatives within the Laboratory to stimulate innovative ways of achieving objectives
for the \ir Foree,

Our technology base is common across all programs and crosses all functional areas of
the Laboratory. Perhaps more than any other R&D activity. the work of the Air Force
Human Resources Laboratory needs to be undertaken from the standpoint of both vertical
and horizontal integration across all furctional areas of the \ir Foree, Nowhere else is the
probabifity so great that optimization of a micro part of one functional area will result in
suboptimization of the total Air Force system. With the quite necessary predisposition of
the \ir Foree toward innovations in the physical sciences and engineering leading to ever

betier and more capable hardware systems and weapons. R& D on Manpower. Personnel and

TN
S oeee

Training has been historicallh unglamorous: R&D in these areas has been assigned lower
vung
priorities, and the work is neither well undersiood nor deemed 10 be of as much value as

1

{ hardware RED. A1 all levels the wendeney ix toward minimum investment. vet there is
growing evidenee that the issue of manpower availability and tainabilits may be one of the
’ ' most. if nol the most. himiting factor on the amount of Air Foree truly available in the

i future.
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CHIEF SCIENTIST'S REPORT

AFHRL is developing weehnologs Tor \ir Foree use (1) 10
actpuire and manage 3 highly capable personnel foree. (2)
to train this Toree 1o use and effectively support their
weapon syvstems. and (3) 10 improve aireres. ground
erew. and total svstem combat performance. The
Laborators™s R&D program s organized imto three
technieal tHirusts as follows:

(D) The Manpower and Foree Management thrust aims
1o provide techinology for effective acquisition.
distribution. and management of the personnel force,
This means making 1he hest person-job matehes
possible —a difficult task considering the size of the \ir
Foree (510000 uniformed personnel in 1981, and the
impacts ol economic. social. and politival factors on
manpower availabilityg,

(2) The tir Combat Tuctios and Training thrus
provides engineering techinology for flight sintalastors and
training tevhuology for proper use of these simulators in
acquiring and maintaining combat fiving skills, The aim
i~ 10 provide the means to train highly effective airerews
vapable of performing as well as combar selerans who
have alreads suecesstully Tlown several ecombat missions,

) Thae Boapon Svatems Logisties. Maintenance, amd
Techmeat Tramnng thrast s developing weelinology for
teclinieal and  mairenanee raining. and for weapon
svstedrs stpport. The sechnology permits integrition of

Dr. Earl A. Alluisi

manpower. (raining. and logistics considerations inty
weapon systems design and acquisition 1o inerease the
combal supportability of fielded systems. The thrust also
aims 1o provide advaneed training dechnology  using
computer-hased instructional svstems as owell ax
teelinology ta tmprove the performance of maintenance
and support units,

Facti of the three thrusis is deseribed in greater deail on
thie pages that Tollow. Faclr ix managed principatly by one
of the Laboratory’s thiree RED divisions located near
aajor \ir Foree users of the technology developed within
the thrusis,

These eollocations of R&D efforts with the users of the
R&D products. and the resultam frequent  contaers
berween RED and user personnel. serve the practical goul
of ensuring that the on-going R&D program i not only
technically sonnd. but also adapiive, relevant. beneficial,
and cost effective within the context of developing
teehnology that can he used 10 nerease e ease and
probahilitv of USAF combat suveess.,

Technical Evaluations. There were many management
reviews of the Laboratory during Y 81, as there are
evers vear. and one major technical review aimed o
assess the quality. of the program and its technieal
soutdness, This technical review is conducted through

the AFHRE Techinieal Advisors Board (TAB) which




consists of the Technical Directors of the three R&D
divisions, the Chief Scientist as chair. and a secretary. For
each of the three thrusts. the TAB is assisted by a
different Research Advisory Panel (RAP), each of which
consists of three scientists of international repute in
relevant substantive areas from outside the Department
of Defense, and by External Reviewers (ERs) who are
counterparts from the corresponding laboratories of the
other Services. The initial round of TAB/RAP/ER
technical reviews was based on a week-long meeting with
division personnel. including especially the task scientists
actually conducting or monitoring the work in the
specific thrust. As a ““first round.” the reviews were
judged successful. but a need for greater technical (as
contrasted with management) detail was recommended
for subsequent reviews in all three cases. More
importantly, the benefits of the progress that had been
made to integrate the program within each of the three
thrusts were manifestly evident. and the ground work
was laid for further integration among them.

Technical Status of the Manpower and Force
Management Thrust. The development of Enlisted and
Officer Force Acquisition and Distribution Systems
continued as the major subthrust. with the development
of Enlisted and Officer Force Management Syvstems
emerging somewhat more strongly during FY 81. Both
efforts are primarily responsive to Air Force personnel
system operations in the current or peacetime
environment, but both are now including plans and
increased attention to issues of applicability to combat
operations. As noted last vear. this thrust. which includes
as its goals the development of new technologv for
selection. classification. training. assignment. retraining.
retention. and force management generally. is based on a
mature technology that has had considerable refinement.
but very little real expansion since World War II. With
the support of the Air Force Office of Scientific Research.
steps were taken during the year to establish data-
collection facilities in basic areas such as interest
measurement. information processing. cognitive skills.
and learning. Rejuvenation and expansion of the
technology now seems feasible. with the integration of
coordinate technology advancements in other areas (such
as computers and cognitive psvehology): the firsi
experiments will be conducted next year. in FY 82

Technical Status of the Air Combat Tacties and
Training Thrust. The Laboratory’s engineering R&D on
flight simulation continued in a single integrated
subthrust on Engagement Simulation Technology.
Prototype light-valve (LV) projectors were successfully
demonstrated. and work continued on the development of
what would represent the culmination of edge-hased
computer image generation (C1G). However. the technical
soundness of the Cl; and LV-projector development
program continued to be detrimentally impacted by shifts
in program directives made necessary by reductions in
previously planned and approved funding profiles.
Concurrent developments in more advanecd. nonedge-
based CI(;. will be monitored closely. for it now appears
possible that these still newer technologies will overtake

and exceed the capabilities of edge-based CIG. A proposed
new engineering subthrust to demonstrate the
technological feasibility of a Combat Mission Trainer
(CMT) emerged during the vear as a cooperative effort
with the Aerospace Medical Research Laboratory. The
CMT proposal was evaluated as to risk by a special
committee of the Air Force Scientific Advisory Board as
FY 8] ended. The evaluation attested to the feasibility of
the CMT concept with its application of fiber-optics.
helmet-mounted display. advanced ClG. and
microlinkage technologies to demonstrate a relatively
low-cost. transportable device suitable for combat mission
training at the Squadron level. The major “risks™
identified had 10 do with the optimum utilization of such
a device were it made available. and the motivational
aspects of its regular use by aircrews. The behavioral
R&D side of the thrust is represented primarily in the Air
Combat Training Systems subthrust. which although
restructured and strengthened during the vear remains
less technically sound than desired. Although the
individual experiments proposed appear reasonable
enough. the efforts remained insufficiently integrated
and without clear objectives and schedules. The subthrust
in Operational Unit Training Systems subthrust has been
left in the category of ““emerging.” with just a few on-
going efforts during the vear.

Technical Status of the Weapon Systems Logistics.
Maintenance, and Technical Training Thrust. This
thrust has been completely restructured during FY 81.
The initial planning was reviewed technically by the
TAB. RAP. and ERs. as well as by the Laboratory’s
Corporate Planning Group. then revised and extended as
recommended. The emerging Crew. Group. Team. and
Unit (CGTU) Performance and Training Systems
subthrust is now emploving the command and control
svstem as an environment (or “carrier signal”) in which
to begin. and both equipment and facilitv-connections
were acquired to support the R&D plans. The Combat
Logistics Technologies subthrust was evolved from sound
experience in manpower and human-resource factors in
design and weapon svsteths acquisition. and battle-
damage repair studies. Similarlv. the Technical and
Mainterance Training Systems subthrust was developed
out of prior R&D in maintenance aiding and performance
enhancement. maintenance training simulation. and
computer-based instructional systems in technical
training. The needs in this thrust area remain clear—1to
provide a technology base for thisgdelivery of skilled
personnel and materiel 10 the operating Major Commands
of the Air Force. This thrust continues to emphasize
issues of applicability to combat operational support. but
the program’s early stage of development hmits any
technical assessment to its potential and promised quality.
both of which are respectably high as based on past
performances.

The direction is set—to develop and apply the technology
base in order to increase the probability and ease of
combat success.
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AFHRL THRUSTS

General Deseription

The Laboratory’s R&D program is currently divided
among three thrusts: (a) Manpower and Force
Management. (b) Air Combat Tactics and Training. and
(¢) Weapon Syvstems Logistics. Maiatenance. and
Technical Training. Fach thrust is managed through a
Laborators  R&DY Division: (@) the Manpower and
Personnel Division (AFHRL/MO). (b} the Operations
Training Division (AFHRL/OT). and (¢} the Logistics
and Technieal Training Division (AFHRL/LR).

respectively.

The subthrusts and components of the thrusts have been
defined. with certain of them stll in the “emerging”
stage. The “architectures.” “roadmaps.” or “R&D
agendas™ that are emploved 1o describe

all three levels—thrust. subthrust. and component—are
dynamic rather than static. They may be expected 10
change somewhat from year 10 vear 1o show validly the
identification of both near-term and long-term
objectives. the planned transter of technologies and
products where appropriate. and the approach emploved
to develop the technologies and svstems desired for
enhancement of combat success.

General descriptions of the thrusts are given below and
on subsequent pages. Diagrams portraving the respective
thrusts are also provided. These diagrams are emplosed
with highlighting in later sections to aid in identification
of the parts of the R&D program being reported.

MANPOWER AND FORCE MANAGEMENT
THRUST

The primacy objective of this thrust is a Force Aequisition
and Management Technology based on management tools.
procedures. and associated technologies that foster more
effective use of personnel resources by: {a) improving
selection and assignment methodologies. (b) establishin

appropriate job requirements for \ir Force specialties, ((g
structuring  and maintaining a workforee with the
required aptitudes. experience. interests. and motivation
1o meet operational commitments both in peacetime and
wartime environments. and (d) establishing
compreliensive skills management programs to improve
personnel utilization and productivity. These
technologies are applicable 10 the recruitment and
selection of personnel motivated for \ir Foree service. the
assignment of peesonnel w0 jobs compatible with their
aptitudes. interests. and experiences. and the
establisktment of effective reenlisiment/career
assignment programs, This thrust consisis of two on-
going subthrusts: Foree Aequisition and Distribution
Svstems. and Foree Management Svstems,

The Foree \equisition and  Distribution Syvstems
subthrust is to provide advanced computer-based
personnel management tools for use in the acquisition.
initial assignment. and distribution of uniformed Air
Foree  personnel. These tools will permit inereased
precision in recruitment. selection. classification. and
assignment of \ir Foree personnel. The development of
camputer-assisted  Foree  \equisition and  Distribution
Svstems will provide the \ir Foree with a variens of
alternatives 10 force-manning compatible with various
manpower supply scenarios. and will

help to ensure that the available pool of talent is optimally
emploved. with personnel resources allocated 1o
maximize the return on personnel investments,

The Force Management Systems subthrust is to provide
devices, models. procedures. and strategies 10 improve
evaluation of joeb performance. career motivation,
retention. job satisfaction. and both individual and uni
productivity. and to establish effective career assignment
programs.

The products of this thrust include technologies that (a)
improve the efficiency and  economy  of  personnel
acquisilion. (b) ensure optimum classification and
assignment of first-term and career pl'rsunm'l. {¢)
provide an accurate evaluation of individuals  bes
qualified for \ir Force service. (d) facilitate movement
between specialties o correct manning imbalances. and
() provide prototype svstems for assessing the
performance of \ir Force personnel. both uniformed and
civiban,

The longer-term benefits obtainable with the
technologies heing developed include (a) improving the
capabilin: and accuracy of matching an individual’s
abilities with \ir Force job requirements. {(b) increasing
the flexibility and validits of testing by including other
aptitude and non-aptitude domains. as well as computer-
based methods such as computer-adaptive testing. ()
reducing attrition. (d) identifving and forecasting
potential eritical problems of manpower supply in time 10
propose remedial-action alternatives, (e) improving joh
satisfaction. productivity. and retention. and  (f)
developing on-the-job performance eriteria for validation
of setection devices and training svHabi.
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AIR COMBAT TACTICS AND TRAINING THRUST

The primary objective of this thrust is an Air Combat
Tactics and Training Technology that identifies and
demonstrates in cost-effectiveness terms alternative
training strategies and training equipment capabilities for
use in oblaining, maintaining. or improving the skills
and combat effectiveness of USAF aircrew members. It
addresses Air Foree goals 1o provide 1rained aircrews who
can effectively operate aerospace vehicles under both
training and combat conditions. The thrust consists of
four subthrusts: (a) Air Combat 7raining Systems. (b)
Operational Unit Training Systems. (¢} Combat Mission
Trainer. and (d) Engagement Simulation Technology.
The first and last subthrusis are ongoing, whereas the
middle two are only now emerging R&D programs.

Most of the Laboratery’s flying training R&D s
accomplished as part of the Air Combat Training Systems
subthrust. the objective of which is 1o provide a
technology  base for iraining high-level airerew
performance skills through use of simulated combat
environments. It is best interpreted as an extension of
past work using the Advanced Simulator for Pilot
Training (ASPT). Earlier R&D explored the development
of hasic flving skills. such as transition. instruments. and
air-to-surface ordnance delivery on conventional ranges.
The current R&D extends to the development of iraining
strategies and equipment requirements for use in
ordnance delivery on tactical targets using wartime tactics
in a realistically modelled combat arena. The rate and
scope of this expansion depends in part on the availability
of new engineering technology from the Engagement
Simulation Technology and Combat Mission Trainer
subthrusts.

The Operational Unit Training Systems subthrust is
emerging and expected to be formally initiated in FY 82
or FY 83. lts objective is the integration of operationally
applicable findings concerning aircrew iraining into on-
going unit training programs to improve both efficiency

9

in training and the effectiveness of operational
capabilities. It will integrate the full range of training-
delivery capabilities from microcomputer-based desk-1op
procedural trainers to full-field-of-view full-mission
simulators such as the proposed Combat Mission Trainer.

The Combat Mission Trainer subthrust emerged during
FY 81. as a cooperative effort with the Aerospace Medical
Research Laboratory. The objective is to develop and
demonstrate through the application of fiber-optics.
helmet-mounted display. advanced compulter image
generation. and computer microlinkage technologies a
relatively low-cost. transportable device suitable for air-
to-air and air-to-surface combat mission training at the
Squadron level.

The Engagement Simulation Technology subthrust is
primarily engineering R&D oriented towards the
development of algorithms. software. and hardware
techniques that support the ASPT and the Laboratory’s
operations training R&D mission. \ttention is focused on
the development of mission simulator components and
techniques that provide greater training capability. h
includes development of advanced computer image
generation technology. as well as projection and display
technologies to provide full field-of-view visual scenes
for use in simulators.

The development of new technology and the
demonstration of technological advancements in flving
training are aimed at producing well-trained and highly
skilled aircrews. In the near term. the products of this
thrust are providing the equipment and training
technologies necessary 10 teach basic combat skills and
tactics. In the longer term (FY 83 and bevond). this thrust
will increasingly address *he training of those combat
skills required to be successful in specific combat areas
and to function effectively as a member of a coordinated
combat team. The henefits of R&[) success in this thrust
will be increased mission readiness for operational
aircrews,
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WEAPON SYSTEMS LOGISTICS, MAINTENANCE,
AND TECHNICAL TRAINING THRUST

The primary objective of this thrust is a Weapon Systems
Logisties. Maintenance. and Technical Training
Technology o ensure effective and efficient support of
\ir Force operations. This support includes logisties.
materiel. and human resources. Special attention s
devoted to maintenanee. and to the supportability of new
weapon systems. Also included as an objective is the
technology to ensure effective team performance in
ground-based systems. The thrust consists of three
interrelated subthrusts: {a) Crew. Group. Team. and Unit
(CGTU) Performance and Training Systems. (b) Combat
Logistics Technologies. and {¢) Technical and
Maintenance Training Systems.

The emerging CGTU Performance and Training Systems
subthrust is aimed at improving the performance of non-
flying crews. groups. teams. and units. Special atiention
is being given 10 teams involved in command and control
svstems because of the pressing current needs for
improvements in those svstems.

The on-going Combar Logisties Technologies subthrust
pertains especially to the logistics aspects of Air Force

weapon systems, 11 includes four components: one. to
develop the echnology for the integrated logistics system
of new weapon systems: second. to provide the
tevhnology 10 ensure effective logistics  support  for
combat maintenance: and the remaining two 10 provide
means for improving the performance of maintenance.

The Technical and Maintenance Training Systems
subthirust pertains primarily 10 technical training. with
special attention to the training of maintenance
personnel. Its components include simulators for
maintenance training. a system for on-the-job-training
delivery and management. and more extensive transfer of
the technology for computer-based instructional systems
developed by the Air Force.

The R&D investment represented by this thrust promises
unusually high pavoff. The potential to reduce costs and
increase weapon syvstems supportability is high because
this area of technology is quite underdeveloped and
initial big-step improvements can be made. The
subthrusts. as well as most of their components. have
been the subject of unusual high-level interest. Special
scientific and operational study groups have stressed the
need for increased R&ID) in this area.
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“Wars may be fought with weapons. but they are won by men.
It is the spirit of the men who follow and the man who leads
that gains the victory.™

General George S, Paton. Jr.
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MANPOWER AND FORCE MANAGEMENT THRUST

© ASSESSMENT OF PERSONNEL QUALIFICATIONS

© SPECIFICATIONS OF OB AND MISSION
REQINREMENTS

© ACOUISITION, CLASSIFICATION, AND ASSIGNMENT
PROCEDURES

© PERSONNEL UTILIZATION AND RETENTION SYSTEMS

SUBTHRUSTS THRUST

FORCE
ACQUISITION
AND
MANAGEMENT
TECHNOLOGY

FORCE ACQUISITION AND DISTRIBUTION SYSTEM

TECHNICAL ACHIEVEMENTS

Title: Development and Calibration of Enlistment
Screening Test Forms 81a and 81b

Description: The Enlistment Screening Test (EST)
was originally designed as a short prescreening
instrument for use by Air Force recruiting
detachments. Recent events have made updating the
EST necessary. The content of selection tests, such as
the Armed Forces Qualification Test (AFQT) has
changed, and other services are also using the EST.
New EST forms 81a and 81b have been developed.
These closely match the content of the current AFQT
and contain items which better discriminate among
applicants around AFQT cutoff scores of the various
services. The EST tests have been calibrated in a field
study on applicants.

14

Utilization: The new EST forms are now being used
by recruiting detachments of all the Armed Services.
Calibration data have been provided to recruiters to
enable them to predict qualification status of service
applicants.

Benefits: The EST is reducing administrative costs by
identifying enlistment candidates who are likely to fail
the operational selection tests, thus reducing travel
expenditures.

AFHRL Contact: John Mathews
AFHRL/MOAM
Brooks AFB, TX 78235
Autovon 240-3256
Commercial (512) 536-3256
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Technical Achievements

Title: Economic Cost of First-Term Enlisted Force

Description: The purpose of this research effort was to
identify and compile a data base of cost and economic
parameters relative to the first-term enlisted force. These
costs are being used 10 answer economic and operational
questions for Air Staff for use in determining optimal
terms of enlistment in critical Air Foree Specialty Codes
{AFSCs). These costs include recruiting. training (both
basic military training and technical training school).
attriting. and all incidental costs of a first-termer (e.g..
clothing. travel. and PCS). In addition. all costs were
identified as either variable, average. or marginal. The
final product is a handbook which assembles all available
cost data for each entry-level AFSC in the Air Force in a
consistent. easily understood format.

Utilization: Results of this research will be used by Air
Staff and various Air Force agencies in developing the
costs of various AFSCs and in improving the cost models
used in determining optimal terms of enlistment
standards. This effort will improve the information base
for'the decision-making process and thereby make the job
of the decision maker easier and more reliable.

Benefits: The data base is already being used as the basis
for a cost study of optimal terms of enlistment for each
AFSC. It will enhance the capability to respond quickly to
policy and budget issues and also provide researchers and
analysts with a tool by which they can assess the economic
implications of various policy options for the firsi-term
enlisted force.

First-Term Enlisted Force

AFHRL Contact: Airman Kim Davis
AFHRL/MOMD
Brooks AFB TX 78235
Autoven 240-2932
Commercial (312) 536-2932

Title: Development and Validation of Officer
Selection and Classification Tests

Description: A new form of the Air Force Officer
Qualifving Test (AFOQT-0) was implemented September
1981. As analyses of the forthcoming data bases are
completed. modifications to the test structure may be
required. These changes mayv take the form of test
division into separate portions (general aptitudes and
special aptitudes). change in length of subtests. and/or
the substitution of some scales. A ““quick score™ device
has been developed to assist recruiters in identifving
provisionally qualified applicants at recruiting main
stations.

Utilization: AFOQT-0 is used by ihe selection boards of
Officer Training School (OTS) and the Air Force Reserve
Officer Training Corps (AFROTC) in conjunction with
other variables to select civilian and military applicants
for these programs. The “quick score” method will
provide instant feedback to applicants and should aid the
recruitment of highly qualified personnel.

IR L L 0 R e - 2
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Force Acquisition and Distribution System

Benefits: Better selection and classification of officer
candidates will result in lower attrition and improvement
in the quality of the officer force.

AFHRL Contact: Ben Roach
AFHRL/MOAP
Brooks AFB TX 78235
Autovon 240-3570
Commercial (512) 536-3570

Title: Evaluation of Aptitude Requirements for Air
Force Enlisted Job Specialties

Description: In an all-volunteer recruiting environment.
particularly with a decreasing manpower pool projected
for the 1980's, it is critical to ensure that occupational
aptitude requirements not be overstated and that high-
level talent be allocated to the most difficult occupations.
A methodology has been developed to evaluate aptitude
requirements which results in measures of learning
difficulty for each enlisted job specialty. Initially,
learning difficulty is generated on a position-by-position
basis and is derived through a task analysis of learning
difficulty and the time spent performing tasks in the
position under study. To characterize the entire
occupation, learning difficulty is averaged across
occupational positions. The methodology is sufficiently
flexible to provide either the learning difficulty of an
entire occupation or the learning difficulty of a subset of
positions within the occupation, i.e.. the learning

wemsnn AFOQT Aids Officer Selection

difficulty of only entry level positions within the
occupation. To date. the methodology has been applied to
over 200 job specialties representing the mechanical.
administrative. general. and electronics aptitude areas.

Utilization: Measures of occupational learning difficulty
provide an empirical. job-centered frame of reference
which can be svstematically utilized in the evaluation of
occupational aptitude requirements. The data issuing
from this project have been delivered to an aptitude
requirements working group consisting of
representatives from the Air Force Manpower and
Personnel Center. Air Force Technical Training. Air
Force Recruiting Service. and Air Force Human
Resources Laboratory. The purpose of the working group
is to review the aptitude requirements for all enlisted job
specialties with specific attention devoted to employment
of occupational learning difficulty in defining job
aptitude requirements. The data resulting from this
effort have also been delivered directly to Air Force
Recruiting Service where they have been implemented
through the computerized job reservation svstem. Three
areas of possible future potential application have been
identified. First. the results of this research can be used
for the purpose of redesigning or restructuring
occupations in order to reduce the occupational learning
load. Second. there is considerable potential for training
applications. With additional research. it may be possible
to design and or evaluate technical training courses on the
basis of the learning difficulty of tasks as they are
performed on the job and thereby increase the linkage
between job performance and technical training. Third.
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Technical Achievements

these data have potential applications in the area of job
performance. Lists of occupational tasks ranked in
terms of learning difficulty can guide decisions
concerning the development of job performance aids.

Benefits: There are many significant areas where cost
avoidance can be achieved as a result of this research.
Countingeney plans for talent shortages will be available as
a by-product of this effort. These plans will enable the
Air Foree to plan for talent shortages in anv specific
specialty or across all specialties. Another product will be
a more defensible position for aptitude requirements in
the case of court actions. The present system. which
excludes many individuals from entering Air Force jobs
based on a cut-off aptitude score. has no objective data 10
support its use. This research will provide data on the
learning load requirements for each occupation. Perhaps
the single most important benefit resulting from this
research is a more optimal person-job match. Ensuring
that job aptitude requirements correspond to job learning
load requirements can have positive effects on job
attitudes. retention. and training.

AFHRL Contact:  Joseph L. Weeks
AFHRL/MODS
Brooks AFB TX 78235

Autovon 2.10-3222
Commercial (512) 536-3222

Title: Assessment of Physical Strength and Stamina
Requirements in Air Force Specialties

Description: Fach Air Force enlisted specialty is
presumed to differ in the nature and extent of physical
capabilities required for successful job performance.
Moreover. in a variety of specialties. efiective
performance requires above average physical strength
and stamina from incumbents. Despite these prevaifing
conditions. little svstematic research has been done to
support definitive assignment criteria to ensure that
personnel capabilities meet or exceed on-the-job
requirements. A comprehensive assessment of the
physical occupational requirements in the more than 230
enlisted specialties is nearing completion. To date.
approximately 2:L000 supervisors have been surveved
for purposes of identifving. defining. and quantifving
demanding tasks within specialties. Preliminary findings
have shown that supervisorv personnel can reliably
identify and rate physically demanding tasks and thereby
provide the empirical base for specialty-specific rask
demand profiles. These results will soon be documented
in a series of technical reports.

Ongoing and future research activities include the
formulation of regression models to establish (he
predictive accuracy of specific task parameters and 10
benchmark and compare demand characteristies aceoss
specialties. Moderator variables such a~ numbers of fir<

Physicat Strength and Stamina Requirements Researel,
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Force Acquisition and Distribution System

termers performing the tasks. time spent in task
execution, and consequences of inadequate
performance will be closely studied. AFHRL
collaborated with the Air Force Aerospace Medical
Research Laboratory (AFAMRL) at Wright-Patterson
AFB. Ohio.

Utilization: Physical demand indices will ultimately be
incorporated into the Air Force Person-Job-Match system
as an additional factor to be considered for the optimal
assignment of individuals to jobs. Further refinement of
the algorithm with a physical demand factor is especially
important in view of current accession trends: namely.
declining numbers of qualified male enlistees and the
concomitant increase in the proportion of females serving
in the Air Force.

Benefits: Definitive physical job requirements can be
expected to reduce recruiting costs by expanding the
qualified applicant pool (particularly among females) and
to curtail medical costs resulting from the assignment of
persons to jobs where demands exceed physical
capabilities. Specifications for entry into each enlisted
career field will be sufficient to insure an optimum
distribution of available talent.

AFHRL Contact: Sherrie P. Gott
AFHRL/MODS
Brooks AFB TX 78235
Autovon 210-3551
Commercial {512) 536-3331

Air Force Career Specialties
Classified by Personnel
Research Methodologies 18

Title: The Effects of ltem Calibration Sample Size
and ltem Pool Size on Adaptive Testing

Description: This unique achievement studied the
effects of varying the item calibration sample size on
varying size item pools. Through a series of simulations
with varying subsample and item pool sizes. the resultant
errors of ability estimates have been studied and
delineated.

Utilization: This work helps specify the needed sample
size for calibration of item pools for adaptive testing. It
also provides information concerning the interaction of
item pool size and calibration sample size on resultant
ability estimates.

Benefits: Results of this project provide a much needed
advance in the state-of-the-art in item pool construction.
The study indicated the requirements for the number of
items and subjects necessary to reap the benefits of
adaptive testing.

AFHRL Contact: Malcolm James Ree
AFHRL/MOAM
Brooks AFB TX 78235
Autovon 240-3845
Commercial (513) 536-3845

Title: Methods for Linking Item Parameters

Description: This massive effort investigated several
methods for placing large blocks of test items on the same
scale for purposes of adaptive testing item pool
construction. Through a series of simulations. both
common groups and common item linking paradigms
were investigated.

Utilisation: This work demonstrated that linear
equating was possible and could be used for the
construction of specially calibrated item pools required
for computerized adaptive testing.

Benefits: Results of this project provide information on
linking item parameters under a series of conditions
ranging from small sample/long tests to large sample/
short tests.

AFHRL Contact: Malcolm James Ree
AFHRL/MOAM
Brooks AFB TX 78235
Autovon 240-3845
Commercial (313) 536-3845
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Technical Achievements

Person-Job-Match System
Used for Enlisted
Classification

Title: Kalman Filter Prediction of Time Series Based
on State-Space Models

Description: Time series analysis is a vital statistical tool
in many areas of personnel research where regression
analysis is not appropriate. State-space forecasting and
Kalman filtering can be used to analyze many time-
dynamic personnel problems. Through contract. the Air
Force Human Resources Laboratory has developed these
techniques and the software necessary for their
application and is using these methods to analyze and
predict the input variables for the Person-Job-Match
(PJM) system used for enlisted classification. In addition,
Kalman filter models for predicting enlisted retention
have been developed. The forecasting system is
documented in AFHRL-TR-79-83, Recursive Forecasting
System for Person-Job-Match.

Utilisation: These analysis methods improve prediction
in the retention areas which have historically been

19

difficult to predict. In addition. this forecasting research
for the PJM system has provided statistical measures to
enhance automated job classification of enlisted recruits.

Benefits: Kalman filtering and related methods improve
the Air Force estimation capability for time-dynamic
problems. Certain estimation problems. such as the
forecasting of retention rates. require a method that can
update its estimates as conditions change over time. This
capability is present in Kalman filter/state-space
forecasting methodologies and their use will improve the
prediction requirements of the PJM algorithms.

AFHRL Contact: Capt David Roberts
AFHRL/MOMD
Brooks AFB TX 78235
Autovon 240-3047
Commercial (512) 536-3047
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FORCE ACQUISITION AND DISTRIBUTION SYSTEM

ON-GOING R&D

Title: Research Applications of the Comprehensive
Occupational Data Analysis Programs

Description: The Comprehensive Occupational Data
Analysis Programs (CODAP) is an occupational data
analysis software package which inputs and performs
calculations on massive quantities of raw data from job
surveys. It was developed in response 1o the need for an
efficient and effective method of identifying and
classifying jobs in a rapidly changing Air Force. The basic
input to this system is information provided by large
numbers of job incumbents in the occupational areas
being studied. Because the data are selected at the worker-
task level, the CODAP system provides a base of
information that may be utilized in many ways to address
a variety of predefined and sometimes unanticipated
management questions. The technical support during the
past year has been aimed at (a) continued enhancement of
a methodology for restructuring and summarizing these
data for higher-level management in increasingly diverse
functional areas, (b) upgrading of the utility and running
efficiency of several major CODAP programs to meet the
needs of the Air Force Occupational Measurement Center
at Randolph AFB, (c) significant improvements in
program documentation, and (d) development of several
major analytic programs. A major extension of the
CODAP system is planned for the coming year. It will
involve the development of a package of profile analysis
programs for analyzing and clustering anticipated types
of data not amenable to standard CODAP analysis.

Utilization: In addition to its ongoing operational uses in
updating and evaluating the Air Force officer and
enlisted classification structures and in developing and
validating the content of training programs, CODAP is
now being employed 1o develop a scientifically sound
basis for realigning entry-level aptitude requirements
across Air Force career fields and to address questions
about the requirements of jobs, all of which will be
integrated into the initial personnel selection process and
eventually into the Person-Job-Match model. Currently it
is also being integrated into the Air Force Specialty

20

Knowledge Test development program as the most
effective means of assuring the job-relatedness of test
content. The HQ USAF-directed experiment with
position-oriented on-the-job training called SPOT
(Standardized Position-Oriented Training) is totally
dependent on the CODAP data base and software,
including recent enhancements to the CODAP system
specifically designed for use in the SPOT program. The
development of methods for collecting and analyzing the
task analysis data which resulted in ““The Task Analysis
Handbook™ will depend heavily on CODAP data and
analytic techniques for its implementation in
Instructional Systems Development. Although developed
by the Air Force, all branches of the United States
Department of Defense. as well as the British, Canadian,
and Australian Forces, have incorporated CODAP into
their operational programs. In the public sector. many
state and county governments are using CODAP 1o
validate their wraditional tesiing and selection procedures
in accord with Equal Employment Opportunity
guidelines, to develop job and performance evaluation
procedures, and to improve job classification and training
criteria. Educational institutions are using CODAP 10
modify their vocational education curricula. During the
past year, the Air Force CODAP software has been sent to
the Army and to the Marine Corps to help them update
their CODAP systems. Also. the Los Angeles California
School Distriet and the Institute of Nuclear Power
Operation were provided with the CODAP software
package. The transfer of CODAP technology within and
outside the Air Force will be intensified with the
completion of a series of three CODAP applications
manuals—an executive summary designed for
management personnel, an inventory developers manual.
and an occupational analysts manual.

AFHRL Contact: William J. Phalen
AFHRL/MOMA

Brooks AFB TX 78235
Autovon 240-2932
Commercial (512) 536-2932
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Force Acquisition and Distribution System

Title: Enlisted Assignment/Reassignment System

Description: This work unit supports the enlisted
geographical assignments function of the Air Force
personnel system. There is an opportunity to examine
this assignments function at its most basic level. The
work unit’s objective is to design two alternative systems
for assigning airmen 1o locations. The first system will be
a computer-based procedure for producing for each
airman a list of possible assignments which are pre-
optimized to increase Air Force effectiveness. In addition,
the system could produce for requirement managers a list
of airmen for each assignment. The system will use policy
modeling (e.g.. policy specifying) to develop algorithms
for modeling the individual payoffs of assigning airmen
to locations. The general development sequence will be
(a) customer involvement (problem identification). (b)
policy algorithm development through a working group.
() policy testing, and (d) modifications as necessary. The
resulting system will combine important person and
location variables, combine them into predicted payoffs
using the new algorithms, optimize the payoffs using
optimality indicators, and produce ordered lists (airmen

ASSIGNMENT 1
NMENT 2

MENT 3

ASSIGNMENTS

and locations) based on these optimality indicators. The
second system is designed to assign airmen using a goal
programming approach. To support these two systems.
four separate research projects will be necessary: a
generalized modeling of the constrained ordered list
process, batch optimization software and goal
programming development, and software 1o simulate and
demonstrate the resulting system.

Utilization: These two alternative systems should
contribute to better assignments of airmen by the Air
Force personnel system. The policy modeling process will
result in a formal quantification of personnel manager
policies related to location of assignment and should.
therefore, improve individual retention, job satisfaction.
and performance and will optimize Air Force assignments
to accomplish the defense mission.

AFHRL Contact: Capt David Roberts
AFHRL/MOMD
Brooks AFB TX 78235
Autovon 240-3047
Commercial (512) 536-3047

pERSON 1
pERSON 2
pERSON )

i

PERSONS

ALLOCATION
ARRAY

PERSON-JOB-MATCH ]




On-Going R&aD

Airmen Entering the Air Force
at Lackland Air Force Base

Title: Estimation of Air Force Enlisted Manpower
Supply

Description: A data file is to be developed for analyzing
the impact of changes in civilian and military parameters
(wages, unemployment, force levels, bonuses, etc.) on the
distribution of enlisted personnel by specialty,
experience, and aptitude. The data file being developed
will also permit the identification of the civilian and
military labor markets which compete most directly with
the Air Force at both the accession and retention levels.
Quantitative relationships will be derived between the
parameters and the accession and retention of enlisted
personnel. An analysis will be made to determine the
most appropriate level for studying the Air Force
competition and to analyze its past and future impact on
Air Force accessions and retentions. Diring the
developmental work, results of subtasks such as supply
elasticities will be used in developing budget submissions
as well as in evaluating various policy alternatives.
Eventually the methodology and associated models will be
incorporated into a dynamic model for policy analysis.
The data base required for this effort has been expanded
at the request of AF/MPXA to include an additional
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eighty variables. This addition will greatly enhance the
investigative potential of the longitudinal file being
developed and supply to MPXA the requested data at a
minimum cost. Theoretical work on the supply-demand
relationship in both recruiting and retention and the
interaction of both has been completed. The data file
being developed include information on all airmen
between 1956 and 1980.

Utilisation: This file will provide a data base for
simultaneous estimation of accession and retention
behavior. The file will be used to provide insight to who
comes in, who stays in, the effects of economic variables,
information on minorities, and other analyses. Beginning
in FY 83, an extensive and detailed analysis will be made
of accessions and retentions within and across Air Force
specialties.

AFHRL Contact: John Taylor
AFHRL/MOMD
Brooks AFB TX 78235
Autovon 240-3947
Commercial (512) 536-3947
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Title: Research on the Basic Dimensions of Learning
Ability

Description: New techniques in the measurement of
individual abilities will be explored, as well as a
comprehensive study made of the specific areas of
learning ability. New and unique procedures to broaden
testing capabilities will be investigated. Questions to be
answered include the following: (a) How quickly can an
individual acquire the skills and knowledges necessary
for adequate performance in various Air Force
occupations? (b) How well would those skills and
knowledges be retained during periods of non-use? (c)
How quickly could decayed skills and knowledges be
reacquired? (d) Finally, what ultimate level of skill is
likely o be obtained? To answer these questions,
research will focus on individual learning slopes.
learning rates, the role of short/long term memory, skill
decay and reacquisition, response latencies, and the
efficiency of various learning modalities. A
comprehensive investigation will also be accomplished of
the wide individual differences in information processing
skills and whether these skills are modifiable in the
training situation. Individual performance levels for
information processing skills and multi-task performance
under varying conditiens of information processing loads
will be studied.

Utilisation: Basic research in personnel measurement is
needed to rejuvenate a mature technology and to advance
the state of the art. The utility of the test measures
developed and studied will be assessed and used to
establish a test base of possible alternative aptitude

BATTERY

rorm ea

measures for use in the development of operational tests
for both enlisted and officer personnel.

AFHRL Contact: Raymond E. Christal
AFHRL/MO
Brooks AFB TX 78235
Autoven 240-3845
Commercial (512) 536-3845

Title: Development of Follow-On Forms of the

Armed Services Vocational Aptitude Battery
(ASVAB)

Description: In calendar year 1983. additional forms of
the ASVAB are scheduled for operational
implementation. Item writing has been accomplished
with contractor support and experimental forms have
been constructed and are currently being administered to
several thousand recruits of the various armed services. A
contract has been let to provide support for the final
calibration of the scores 10 the normative scale.

Utilization: ASVAB is revised periodically to maintain
integrity of the battery and 10 incorporate improvements.
It is used by all of the Armed Services to select and
classify enlisted personnel.

AFHRL Contact: Malcolm James Ree
AFHRL/MOAM

Brooks AFB TX 78235
Autovon 240-3845
Commercial (313) 5336-3815
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Title: Reading-Related Problems in the Air Force

Description: The Air Force has not had a direct measure

provide instruments and normative tables for use in
remedial training programs and for improved personnel
classification. These measures will replace more
expensive and less effective commercial tests now in use.

AFHRL Contact: John ). Mathews
AFHRL/MOAM
Brooks AFB TX 78235
Autovon 240-3256
Commercial (512) 332-3256

Title: Perceptual-Motor Ability Measurement

Description: Previous research has demonstrated the
utility of measures of perceptual-motor abilities for the
selection of personnel for pilot and navigator training and
for technical training. The interest in these measures has
been revived. following the discontinuance of apparatus
testing in the 1950s. as computer-based testing
techniques and the use of highly reliable solid-state
components have become more widespread. These
developments have eliminated most of the difficulties
inherent in earlier electro-mechanical testing equipment.
Testing devices utilizing solid-state electronics have been
developed which administer two tests for psychomotor
coordination. These devices have heen used 10 collect data
from a large sample of individuals slated for pilot
training. These individuals will now be tracked through
training and the relationships between the test scores and
training performance determined. Additionally. devices
have been developed to assess the rate of acquisition and
terminal level of performance of skills very similar 1o
those required in flyving training through the use of a
low-cost simulator linked to a microprocessor. During the

course of a three hour syvllabus of instruction which
covers topics ranging from basic instrument
interpretation and use of the flight controls to the

of the reading ability of Air Force personnel. Two para[lpl accomplishment of climbing and descending turns and
4 forms of a lower level reading test have been developed. other flight maneuvers. an individual's performance is
i Percentile and reading level norms were generated recorded and compared against optimal performance 1o
. through joint administration of several reading tests. The produce summary performance scores. Individuals tested

test is being validated against training performance using using this device are also being tracked through flight
1 conditional distribution and correlation/regression training. Finally. efforts are continuing 10 implement and

methods. Refinement of test norms will be accomplished evaluate a large. comprehensive batiery of perceptual-

through testing of service applicants with a wide range of motor and cognitive performance tasks that may prove
1 ability and education. useful for pilot. navigator. and enlisted specialties
,P selection. Measures derived from this battery which show
) Utilization: This research supports the function related promise when assessed in a laboratory setting will later be

to selection and classification of Air Foree personnel. incorporated into field-transportable testing devices for
] These studies are designed to provide cost-effective possible use in an operational setting.

reading tests and standards targeted at personnel of both
¢ acceptable and marginal verbal ability. Results will Utilization: Perceptual-motor tests may be used by

recruiting and assignment agencies and by Air Training
Command for the selection and classification of both
enlisted personnel and officers. The use of tests of
perceptual-motor abilities will result in the reduction of
attrition from training and a corresponding reduction in
training cost.

AFHRL Contact: Johnny Weissmuller
AFHRL/MOAP
Brooks AFB TX 78235
Autovon 210-3570
Commercial (512) 530-3570

Perceptual-Motor Ability Measurement

- Apparatus

25




'
l

Force Acquisition and Distribution System

Title: Voice Spectral Analysis as a Measure of Stress
in Air Combat

Description: Available methods of assessing operator
stress (experienced as subjective feelings such as
pressure, tension, and strain) have certain disadvantages
which mediate against their use in many high stress
situations. In jarticular, available methods have very
limited applicability for assessing stress in airborne
aircrew operations where no interference in task
performance is tolerable, and post hoc measures provide a
poor assessment of stress-task relationships. Recent
literature suggests that the analysis of the spectral
qualities of an operator’s voice output can provide an
unobtrusive, real-time indicator of the operator’s stress
level. The objectives of this research are 10 investigate the
relationship between stress and voice output of aircraft
operators and to develop a system of stress quantification,
which can be used either in historical (via recorded
sample) or real-time modes and is based on voice output
analysis. The data base used in this study will be
composed of audio-recordings from actual combat
operations. aircraft accidents, and aircraft incidents. A
computer Voice Spectral Analysis System has been
developed and tested. Preliminary analyses are underway
on the capability of this system to reliably and validly
differentiate periods of high and low stress among
aircrews.

Utilisation: A valid, unobtrusive measure of operator
stress would provide a means of assessing an individual’s
stress management capabilities which are critical in a
variety of military operations. Additionally, a strese
measure would serve ae a useful criterion for stress
training and stress reduction studies.

AFHRL Contact: Jeffrey Kantor
AFHRL/MODE
Brooks AFB TX 78235
Autovon 240-3648
Commercial (512) 536-3648

Title: Advanced Research on Adaptive Testing
Systems

Description: Traditionally, in the Air Force and
elsewhere, uniform standardized aptitude and abilities
tests have been given to applicants for employment.
Among other characteristics, these tests must be fair and
accurate. They must be valid for predicting some useful
criterion such as performance in technical training school
or performance on the job. When the same test is
administered to every applicant, accuracy of
measurement is limited to a restricted range about the
mean. Without making a test exceedingly long. uniform
accuracy across the measurement scale cannot be
achieved. Computerized Adaptive Testing is a name given
to a series of techniques for presenting an appropriate
subset of items from a very large item pool, thus avoiding
the presentation of inappropriate items. The Air Force
Human Resources Laboratory is a recognized and
respected leader in the field. A goal-oriented series of
efforts is underway to develop both prototype and
operational item pools, as well as to advance the state of
knowledge in the theoretical basis of adaptive testing.
Among these studies are pioneering efforts in linking of
item statistics and analytic derivation of standard errors
of advanced item parameters.

Utilisation: Adaptive testing is usually based on Latent
Trait Theory, and serious gaps exist in the body of
theoretical knowledge. These efforts are directed at
completing the knowledge as it applies to the Laboratory’s
responsibility to the Joint Services Computer Adaptive
Testing Interservice Coordinating Committee. This
research is necessary to achieve the necessary tasking
under this commitment. Adaptive testing will eventually
be used in developing and norming Air Force operational
aptitude tests and by the Air Force Recruiting Service and
the Army Military Enlistment Processing Command.

AFHRL Contact: Malcolm James Ree
AFHRL/MOAM
Brooks AFB TX 78235
Autovon 240-3845
Commercial (512) 536-3845
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Title: Task-Oriented Measurement Technologies

Description: Research is being conducted across a broad
number of areas to address important technology-related
problems. The purpose of this research is to identify and
develop methodologies for clustering or otherwise
determining underlying dimensionalities of occupational
tasks. identify and develop optimal rating scales for
measuring technical jobs, develop procedures for
analyzing complex rating patterns involving multiple
interrelated policies, and develop models for predicting
job requirements based on available data.

Utilization: Advances in task-oriented measurement
may impact instructional systems design, occupational
measurement techniques, classification structure, and
assignment procedures. Advances could result in more
accurate training and assignment decisions, resulting in a
more effective force.
AFHRL Contact: Hendrick W. Ruck
AFHRL/MODS

Brooks AFB TX 78235
Autovon 240-3551
Commercial (512) 536-3551

Title: Validation of Officer Training School and Air
Force Reserve Officer Training Corps Selection
System

Description: Both the Officer Training School (OTS) and
the Air Force Reserve Officer Training Corps (AFROTC)
use central selection boards to select applicants and to fill
program quotas. The selection boards differ somewhat in
approach. but the goals are identical; i.e., to select the
best qualified personnel from among the applicants. The
primary difference in the selection processes is the use of
the Weighted Professional Officer Selection System by
AFROTC which was developed through policy capturing.
In this system, 11 weighted variables are used to develop
a Quality Index Score. Selection in the OTS process does
not involve empirically weighted variables. The two
selection processes will be compared and each system will
be validated against officer performance at several career
points after commissioning and as student officers prior
to commissioning.

Utilisation: The results will be used to refine and
improve the selection of OTS candidates or AFROTC
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cadets for the professional officer course and subsequent
commissioning. This improvement in selection processes
will relate directly to active duty performance and will
ensure quality officers in the future. Attrition in both
OTS and AFROTC, as well as in subsequent technical and
flying training schools, will be reduced.

AFHRL Contact: Douglas Cowan
AFHRL/MOAP

Brooks AFB TX 78235
Autovon 240-3570
Commercial (512) 536-3570

Title: Development of the Officer Pipeline
Management System and Person-Job-Match
Technology

Description: Since September 1980, a coordinated effort
has been made to develop a selection and classification
model for Officer Training School (OTS). The first
significant accomplishment was completion of the OTS
selection equation in June 1981. This milestone’s
completion included internal validity checks to ascertain
the equation’s efficacy of modeling the expressed policy.
as well as reliability measures against actual and
simulated OTS selection boards. A series of senior
management level briefings were conducted in July 1981.
These briefings were designed to provide information
about the selection policy which was modeled. how it was
modeled, to obtain approval to begin implementation.
operational test. and evaluation and external validity
activities.

Utilisation: Since these briefings. activities have focused
on examining the operational requirements of the new
system’s implementation and planning field tests of a
new rating scale and application forms.

AFHRL Contact: Capt Lynn Scott
AFHRL/MODS
Brooks AFB TX 78235
Autovon 240-3551
Commercial (512) 536-3551
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Title: Enhancement of Officer Survey Technology

l.)escriplion: The technology developed for Air Force
enlisted specialties, Occupational Survey/Comprehensive
Occupational Data Analysis Programs (OS/CODAP) has
produced sizable benefits for the Air Force over the years.
Empirically derived job indices have guided decision
makers in such areas as classification and occupational
structure, training requirements, and personnel
assignments. Comparable occupational survey technology
for officer specialties is still in the formative stages,
however. The need exists to improve the measurement
technology for officer jobs so that problems in career
development, classification, and training, for example,
can be broached from a firm empirical knowledge base.
Research is presently underway to extend the 0S/CODAP
technology for enlisted specialties to officer specialties
and to develop new measurement techniques where the
enlisted technology cannot be directly transferred.
Specifically, the objectives are as follows: (a) develop and
test job descriptive scales as alternatives to relative time
spent, (b) establish the utility of existing task factor
scales, (c) develop and test alternate task factor scales
where needed, (d) identify appropriate samples for
collecting task factor data, and (e) develop CODAP
products to display officer data for specific users.

Preliminary analyses of needs assessment data that have
been elicited to derive a rank-ordered set of needs for
officer occupational data have yielded the following
results: (a) raters assessed all officer occupational data
needs as important to the total Air Force mission: (b) they
demonstrated high levels of agreement in their ratings
and rankings: and (c) they identified the primary
apphications of officer occupational data to be in the areas
of determiming training relevance. validating job
prerequisites. and assessing officer attitudes regarding
such factors as utilization of talent and training. job
interest, and sense of accomplishment.

Lsilisation: Officer aceupational survevs will ultimately
be developed using validated task factors and job
properies singly or in combination. The developed
technology will provide the means for establishing an
empirical data base for use by Air Force decision makers
regarding utilization of officer personnel. Enhanced
officer oceupational survev methods can be expected to
benefit the Nir Foree in terms of a more effective
classification svstem. more clearly defined educational
requirements. and a cost savings in training.

AFHRL Contact: Sherrie P. Gott
AFHRL/MODS
Brooks AFB TX 78235
Autovon 240-3551
Commercial (512) 536-3351

Student Demonstrating the Pilot
Aptitude Measurement System (PAMS)

Title: Selection for Rated Training (Pilot and
Navigator)

Description: For many vears. the Air Force Officer
Qualifying Test (AFOQT). Pilot Composite. has been the
primary selection variable for entry of pilot and navigator
candidates into undergraduate flying training pilot and
navigator programs. A program is underway to determine
the feasibility of using newly devised tests of perceptual
motor skills, information processing abilities. and flight
skill learning rates 1o improve pilot selection. One
segment of research in this area calls for administration
of tests on this new equipment to large samples of pilot
qualified students from Air Force Academy. Reserve
Officers Training Corps. and Officer Training School
commissioning sources. Another large segment involves




an extensive evaluation of the \ir Foree Flight Sereening
Program. In recent vears. the Undergraduate Navigator
Training (UNT) program has experienced an unusually
high attrition rate. The Navigator-Technical composite
for the AFOQT was considerably revised in an effont to
ameliorate the problem. but additional research is needed.
An experimental Basic Navigator Battery  has been
developed and administered 10 10 UNT elasses. The
scores from the Navigator Battery and the AFOQT will be
compared with performance in Navigator Training and in
advanced courses. and with on-the-job performance after
one vear in an operational role. Additionally. research is
underway to determine the optimum wav to select student
pilots for either the fighter/attack/reconnaissance or
tanker/transport/bember basie phase of training within
Specialized Undergraduate Pilot Training.

Utilization: The new selection systems will be used by
\ir Training Command. The selection procedures
developed should be useful 10 Air Training Command in
improved selection decisions for pilots and navigators.
Atrition from any training school is alwavs very
expensive, and this is particularly true for those schools
training rated officers. Improvement of the pilot and
navigator selection systems should reduce attrition from
the Pilot Training and Navigator Training Programs and
assistin the identification  of superior pilots and
navigators in an operational squadron.

AFHRL Contact: )effrey Kantor
AFHRL/MODE
Brooks A\FB T\ 78235
\utovon 210-30 18
Commereial (312) 336-3018

Title: Determining Officer Education Requirements

Description: This research eftort is designed 10 develop a
method of measuring educational attainment of officers
and the educational requirements of officer speciaitios.
Measuring education artainment is achieved through an
officer education profile. The profile transforms college
transeript data into a standard format consisting of 18
course headings representing management. computer
seience. social/behavioral science. engineering. physical
science. and humanities courses. This format. in turn.
became the foundation for two kinds of survevs for
administration to job incumbents from 12 differem
officer specialties. The first survey form presents 50
transeripts coded in the profile format. Fach is 10 be rated
on its suitability to the incumbent’s job. Data analysis will
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Officer Fducation Research

consist of regression equations using the profile data to
predict suitability ratings. The second survey form lists
the 8 course titles with their definittons. Incumbents
receiving this surves are to indicate the number of
courses within each course title that are necessary for
successful job performance. Data analvsis will consist of
developing a svnthetic transeript for cach specialiv which
represents the ideal education requirements.

Utilization: The findings of the research will be applied
by the \ir Force Manpower and Personnel Center to
revise the Fducational Requirements for  \ir Foree
Officer Specialties. Revisions will be documented in the
Officer Classification Regulation. \FR 36-1. and
represented mathematically for use in the future Officer
Person-Joh-Mateh (PJM) svstem.

AFHRL Contact:  Capt Lynn Seont
AFHRL/MODS
Brooks \FB T\ 78235
\utovon 240-355]
Commereial (512) 530-3351
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Title: Productivity Measurement and Enhancement

Description: \ recent research project has focused on
productivity measurement and productivity
enhancement. The purposes of research in the first area
were (a) to review current and past efforts to define/
measure productivity. {h) to classify those measures with
respect to practicality. cost-effectiveness, and relevance to
the \ir Force. {¢) to systematize the major classes of
factors which have been shown to impact on productivity.
(d) 1o develop a conceptual framework. based on
empirical data. that can serve as a guide to future research
and evaluation efforts. and (e) to develop a method for
generating efficieney and effectiveness measures for the
Air Foree work center environment. A field test of the
method is presently  being conducted 1o assess ils
generalizability across the functional areas of weather.
aireraft maintenance. and administration al several \ir
Foree installations. In a related effort to develop
productivits enhancement techniques. feedback and goal
setting techniques were evaluated as motivational
treatments in data preparation and data processing
sections of a major US corporation. Baseline data were

obtained on {ormat effectiveness and error rates on two
different shifts. Supervisors were then trained to ensure
that subordinates could set specific and quantifiable goals
for improving productivity. Treatments were then
initiated  which involved feedback and goal-setting
manipulations. The results included reductions in error
rates and increases in format effectiveness. The results
were substantially betier in the feedback plus the goal-
setting condition than in the feedback-only condition.
Also. a change from impersonal. comparative feedback to
personal. comparative feedback gave greater productivity,
Four technical reports have been published documenting
these two activities. Results and findings from the field-
test for the productivity measurement studyv are
anticipated to be available in the coming fiscal vear.

Utilization: Development and assessment of the method
for generating productivity criteria across \ir Foree work
units provide researchers and managers with a useful tool

for designing and evaluating changes in organizational
factors related 10 productivity. Additionally. the
identification of and communication with various
agencies involved with productivity research have
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Technical Achievements

fostered o positive interaction among those ageneies.
Technologies for implementing feedback and goal-setting
techniques will provide first-line management with a
capability Tor enhancing productivity and job satisfaction
that otherwise would not be available.

Benefits: Results from the productivity eriterion
generation studs will be used o plan and conduet a
comprehensive study of - \ir Foree  productivity. o
increase the generalizahiline of resulis from studies on
productivits. 1o improve management of  \ir Foree
resources. and 1o inerease the readiness and effectiveness
of \ir Foree personnel. The motivational techniques used
in the second lel.\ can be applied 10 a variety of \ir
Force work senvironments without the additional costs
that monetary incentive programs tvpicatly require,

AFHRL Contact: Keaneth Finstuen
AFHRL/MODF
Brooks \FB T\ 78235
\Vutovan 210-3551

Commereial (312) 336-3551

3

Title: Retraining and Transferability of Skills

Deseription: Current research ineludes identification of
the types of retraining actions which are operating
smoothly and those which are generating adjustment
problemx. Retrained airmen and their supervisors have
been survesed w0 evaluate the job performaace.
satisfaction. and attitudes of retrainees. Preliminar
analyvses of the surves data have been completed. and
mterim results indicated  that retrained  airmen had
tpically  made & smooth and  successful transition
between  military  occupations. Further anaivses wili
evaluate retraining success for various categories of
retrainees. \nother ongoing effort has the abjective of
assessing the kil upgrading. career progression. and
reenlistment rates of retrainees through comparisons
with \ir Force averages. \inal pair of studies focuses on
the performance of retrainees in technical training. The
first <tudy compares the academic performanee and
attrition levels of retrainees to those new recruits with
equivalent aptitudes. The effects on retrainees’
performance of vears of military serviee, career or non-
career status. and e of background experience prior to
changing specialties is also being evaluated. Resulis of the
second study of techuical school performance will address
the viability of the current polies which permits Hpoinis
of the joh aptitude requirement o e waned for

retrainees,

Utilization: Munagers of the \irman Retraining
Program are sponsoring  and  utilizing  the current
research which provides an empirical basis tor evaluating

policy devisions,

Reaefits: Improved retrainee selection and assignment
procedures can be expected 1o stimulate pariicipation in
the program. favorably impaet recolistment rates. and
increase productivity and satisfaction of airmen in <econd
specialties. Assignments which optimize skills transter
will result in dollar savings through lowered attrition
rates as well as reductions in training time required for
retrained personnel 1o achieve proficiency in their new

oceupations,

AFHRL Contact:  Mary ). Skinner
AFHRI/MODE
Brooks \FB T\ 78235
\utovon 210-3222

Commercial (512) 336-3222
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Title: Produetivity in Security Police Squadrons

Description: The purpose of this research was to develop
a methodology for measuring changes in the productivin
of security police squadrons when these changes resulr
from squadron reorganization. Productivity measures
included both subjective criteria. sueh as supervisory
ratings. and objective eriteria developed in conjunction
with job experts from the securits police career field.
Individual and organizational measures were collected
from bases matched for similarits in all respects exeept
squadron organization. Criterion data were collected
before and after the reorganization. Poliey capturing/
specifving techniques were emploved o identify  the
significant characteristics of effective security police
squadrons.

Utilization: The  effects of  organizational  changes
implemented at the local fevel are often difficult to
quantify. Techniques developed under this work unit
provide @ comprehensive and svstematie approach 1o
tracking and documenting positive and negative changes,

The results of this research are being used in decisions
regarding the organizational structure of security police
squadrons in Europe. Additionally. the technologies
developed are applicable for use in securits - police
squadrons throughout the \ir Force. as well as in other
functional areas.

Benefits: Although developed for use in security police
squadrons. the methodology could be used in a variety of
operational settings. lts application will permit Air Foree
managers to make controlled before and after or between
unit comparisons to assess the impact on productivin of
any organizational. procedural. or other (ype of change.

AFHRL Contact:  Charles N. Weaver
AFHRL/MODF
Brooks A\FB T\ 78235
Autovon 210-3551

Commereial (512) 536-3551

Security Poliee
Controlling Base Faiiry
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Title: Development of an Air Force Occupational
Research Data Bank

\ir Foree
Occupational Research Data Bank have resulied in the

Description: Efforts to establish an

development of an on-line rapid access retrieval syaieii
for different kinds of occupational data. This retrieval
svstem includes summary-descriptive variables about \ir
Force occupations. occupational survey data for the
enlisted oceupations, and a research report index svstem
by occupations. The retrieval system provides the capacits
to reference research materials through a cross-
catalogued key word search and select. display. and print
by specialty and subgroup variables related 10
occupational descriptors. prerequisites. and enlisted
personnel characteristics. It also allows the user 1o extract
various Comprehensive Occupational Data \nalvsis
Programs reports, At present. these prolotype systems
within the Occupational Research Data Base are
operational. Work has been directed towards the inclusion
of medical. legal. and safety data. In addition.
longitudinal analysis and cross occupation analysis
capabilities will be buili into the system.

Utilization: The Occupational Research Data Bank has
been designed to support the research thrusts of the Air
Force Human Resources Laboratory. The large volume of
occupational data contained in the retrieval svstem
provides a centralized location for researchers to obtain
quick-response answers for personnel-related questions.
At present. such questions may take weeks 1o answer.
Cross-comparisons of specialties with respect 10 their
characteristics are feasible and should lead to more
effective selection of occupations for special studies
Personnel data from calendar vears 1978 and 1979 are
presently available. Medical. safety. and legal data from
calendar vear 1980 are also available.

Benefits: The Occupational Research Data Bank provides
rapid access 1o a eentralized source of occupational data.
Limited studies with short suspense dates could be
accomplished without the need 10 extract data from
longitudinal studies and trend analvsis can be performed
on a real-time basis to provide a dynamie representation
of occupational data.
AFHRL Contact: Hendrick W, Ruck
AFHRL/MODS

Brooks AFB TX 78235
\utovon 210-3610
Commercial (312) 336-3010
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Title: Methods for Determining Safety Training
Priorities for Job Tasks

Deseription: Functional Managers in evers \ir Force
enlisted specialty are concerned about job safetv. Some
jobs are more hazardous than others. but each specialiy
strives 1o reduee on-the-job aceidents. This research
examined the feasibility of rank ordering job tasks in
terms of hazard. possibility of accident occurrence. and/
or other pertinent factors that could assist training
designers in determining needs for safety training.

Three Air Foree specialties were studied: (a) Aireraft
\rmament (Air Foree Specialty Code (AFSC) 162X0). (b)
Fire Protection (AFSC 571X0). and (¢) Fuels (AFSC
631X0). Task and job factor data were collected for each
specialty. Subject matter experts also matched aceident
data with the tasks being performed when the aceidents
occurred. From these data. four methods for rank-
ordering hazardous tasks were developed. Previous
aceidents were matched to the tasks in the first method.
The second method displaved rank-ordered hazardous
tasks based on hazard potential ratings. Using the third
method. a regression  equation was  developed  and
hazardous tasks were rank ordered based on predicted
scores from the regression. A final method. a cost-benefit
analvsis. allowed for the estimation of how much money

might be saved if certain lasks were trained.
Utilization: These methods would be most beneficial in
those \ir Force specialties in which accidents are the most
frequent and costly. Trainers could choose which
methods would produce the most pertinent information
for the specialty under study. Once the potential accident
tasks were identified. specialized training could be
developed for those tasks and incorporated into the
training program.

Benefits: ldentification of potentially  hazardous tasks
would result in improved job safety training. The
training would lead 10 avoidance of injuries and of the
loss of equipment. time. and materials due to on-the-job
aceidents,
AFHRL Contact: Headrick W, Ruck
AFHRIL/MOD

Brooks \FB T\ TH235
\utovon 2HE36 40
Commereial (512) 330-3610
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Title: Development of Mission Impact GEBOS Model

Description: The purpose of this effort was to extend the
Generalized Explanatory Base Operating Support Model
(GEBOS-M) to include mission changes as an input
parameter. GEBOS was designed as an explanatory model
capable of estimating the impact of workload changes on
Base Operating Support (BOS) and Real Property
Maintenance Activities (RPMA) functional manpower. or
alternatively. the impact of manpower changes in terms
of workload execution capability. The current research
and mode] building effort identified the kev relationships
between mission manpower/capabilities. and the primary
BOS and RPMA manpower and workload indicators.
These relationships permitted the development and
testing of a programmable mission/support manpower
planning model. Given specific mission changes, the
GEBOS-M model can accurately estimate changes to
primary workload indicators and BOS and RPMA
manpower by functional category. The methods of
analysis and results of this effort are documented in

AFHRL-TP-81-30.

Utilization: The Air Force Directorate of Manpower and
Organization (AF/MPM). the primary user of this
research product. has loaded the GEBOS-M software on
their computer and has completed initial testing. GEBOS-
M is now being considered for integration into the AF/
MPM programming syvstem to aid their manpower
programmers in responding to force structure changes
during development of the Program Objective
Memorandum. the Budget Estimate Submission. and the
President’s Budget.

Benefits: The Mission Impact GEBOS Model provides
Air Force manpower managers with greatly improved
capabilities to program and justify base level support
manpower. The model can compute base operating
support and real property maintenance activities
manpower requirements directly from programmed
changes in the mission elements of the force structure.
reducing current reliance upon command average
manpower factors for support manpower computations.

AFHRL Contact: John Taylor
AFHRL/MOMD
Brooks AFB TX 78235
Autovon 240-3947
Commercial (5312) 336-3917
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Title: Performance Appraisal Systems for USAF
Civilian Personnel

Description: The development of a comprehensive
management system for encouraging excellence in job
performance of Air Force civilian employees has been
completed. The system has four major components: (a)
Senior Executive Appraisal System (SEAS), (b) General
Manager Appraisal System (GMAS), (c) Job Performance
Appraisal System (JPAS). and (d) Promotion Potential
Appraisal System (PPAS). Under SEAS. bonuses were
distributed to senior executives based on job performance
evaluations. SEAS was implemented 1 October 1979. A
similar system for evaluating general managers (GMAS.
GS-13 through GS-15) and distributing merit pay among
these managers was developed and became operational 1
October 1980 with first merit pay awards made 1 October
1981. Similar to SEAS and GMAS, JPAS uses a
supervisor/worker developed work plan which identifies
the major elements of the job which are to be rated. shows
the criticality and relative importance of the elements.
and states the performance standards for each element.
The promotion potential appraisal system (PPAS) was
completed and will be implemented 1 February 1982 10
rank order all GM, GS. and Federal Wage Scale promotion
eligibles. Experts in each vocational area defined
behavioral dimensions necessary for performance in their
area. and policy capturing exercises produced
mathematical algorithms for use in the ranking process.
Although the requirement for the job performance and
promotion efforts predate the Civil Service Reform Act of
1978 by two years. the evolved systems are in accord with
the requirements of that act.

Utilization: The first bonuses were paid out to members
of the Senior Executive Service under the Senior
Executive Appraisal System (SEAS). Approximately 165
(GS-16 and above) employees were in competition for
bonuses based on the performance ratings and
Performance Review Board recommendations. The
GMAS was implemented on 1 October 1980 for
approximately 11.000 General Schedule employees
identified as supervisors and managers in grades GS-13
through GS-15. The first appraisals under GMAS were
completed on 30 June 1981 with the first merit pay
increases under the system to be awarded during the first
full pay period in October 1981. Approximately 120.000
General Schedule and Federal Wage Svstem emplovees in
all grades were trained in the concepts and practical
application of developing work plans for the JPAS which
became effective 1 October 1981, At that time. all
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employees must have written work plans composed of job
performance elements and  standards. The JPAS

I February 1982 with
continuing increments of appraisals for emplovees based

appraisals are scheduled for

upon the emplovee’s anniversary date of lasi within-
grade increase or promotion.

Benefits: Wih full implementation of SEAS. GMAS,
and JPAS, the \ir Foree has met the legal requirements
of the Civil Service Reform Aet of 1978 as it pertains to
the development and implementation of new
performance appraisal systems, These three systems are
objective management syvstems designed to foster and
reward excellence in performance and to identify

FORCE MANAGEMENT SYSTEM

substandard performance at any grade or level within the
Air Force federal civilian emplovee area. The PPAS
provides the Air Force with a completely visible civilian
promotion system which was developed to meet the EEO
and Uniform Guidelines for Employee Selection and thus
minimize the threat of litigation.

AFHRL Contact: Bruce Gould
AFHRL/MOAP
Brooks AFB T\ 78235
Autovon 210-3570

Commercial (312) 536-3574

-GOING R&D

Title: Utilization of Women in the Air Foree

Deseription: During the past decade. the number of
women tn the Nir Foree has inereased from
approximately 12,000 to more than 60.000. To provide
\ir Force management with information relevant to the
optimal utilization of women in nontraditional military
roles. a study of the Aireraft Maintenance Career Field is
being accomplished with the objective to evaluate the on-
the-job utilization patterns of males and females and to
identify gender differences in task assignment. in job
changes over ime. and in job expectations. experiences.
and attitudes. The analysis of the job expectations.
experiences, and attitude data indicate that some
significant  differences do exist between  males and
{emales in their reasons for entering the \ir Foree and
the \ireralt Maintenance career field. in their previous
mechamieal experience and their plans for civilian work.
Differences were also indicated in the ares of expectations
a~ to the amount of strength required on the job. initial
supervisor contidence. and desire to leave the \ir Foree.
However. differences were not found to be gender
specitic in ather areas of expectations, experiences. and
attitudes, Overall, <atistaction with the \ir Foree and
their jobs. current supervisors confidence. job
ditficulties and job changes were not found 10 have
diseriminative gender significance. Peeliminary results of
this atudy liave heen briefed and further analyses are in
progress,

Female Virmen in Mon-Traditional Military Role
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Utilization: Information generated from these studies
has been used in making management decisions
regarding the utilization of women in the Air Force.
Decisions made utilizing this research have allowed an
expansion of the role of women in the Air Force resulting
in an increase in selection ratios for certain career fields
and the optimal utilization of the personnel resources
available to the Air Force.

AFHRL Contact: Suzanne Lipscomb
AFHRL/MODE
Brooks AFB TX 78235
Autovon 240-3551
Commercial (512) 536-3551

Title: Performance Relevant Situational Constraints

Description: This research is part of a comprehensive
AFHRL program to identify factors which influence
productivity in the Air Force. The purpose of this
research is to identify situational constraints in
operational Air Force work environments which are
perceived by job incumbents to inhibit their productivity.
and 1o develop, refine, and validate a questionnaire
instrument which can be used to identify such factors in
diverse settings. The study invelves four phases in which
different samples of first-term enlisted personnel will be
selected for survey administration. During the first
administration, a questionnaire eliciting open-ended
responses will be administered, and the responses will be
content analyzed. On the basis of this analysis, a number
of dimensions which impede productivity will be
identified, and this knowledge will serve as a basis for
development of items to be included in a more structured
and psychometrically sound questionnaire. This
questionnaire will be administered to a second more
comprehensive sample of first-term enlisted personnel.
Responses to this questionnaire will be factor analyzed.
and the instrument will be refined. Also, the extent to
which situational constraints are present in a variety of
Air Force jobs will be identified. During the third phase.
focus will be on a more limited set of incumbents in each
of six Air Force Specialty Codes (AFSCs). and the
instrument will be validated against a variety of
performance and satisfaction criteria. In the fourth phase.
using a sample of incumbents in a single AFSC. the
differential impact of similar work environments on
incumbents differing on aptitude and other attributes
will be examined. particularly with reference to attrition/
retention.

Utilization: 1dentification of situational consiraints to
productivity, as well as development. validation. and
refinement of a questionnaire to measure such
constraints. will provide Air Force researchers and

managers with important information. and a tool to deal
with productivity problems. Knowledge of factors which
impede productivity will provide managers in a variety of
operational work settings with the information they need
to make organizational and workgroup-specific changes
to enhance productivity.

AFHRL Contact: Tom Watson
AFHRL/MODF
Brooks AFB TX 78235
Autovon 240-3551
Commercial (512) 5360-3551

Title: Personnel Factors Related to Attrition and
Retention

Description: The purpose of this research is to support
the Air Force function of sustaining personnel resources.
This effort will exploit opportunities to favorably affect
force quality by accomplishing the following objectives:
(a) identifying personnel and occupational factors related
to attrition and retention in the enlisted force. (b)
developing reliable and valid measurement techniques
for collecting such information, and {c} designing
practical and efficient methodologies for incorporating
research into current selection. classification. and
assignment programs.

The approach to the study involves a conceptual analysis
of the personne! retention problem focusing on
determination of kev factors. First. a taxonomy of
attrition and retention criteria is being developed to
present an orderly and compact arrangement of measures
for use in personnel research. Files are being developed
for use in a number of analyses in this research program.
These studies will include a tracking of historical trends
in attrition and retention, longitudinal studies of cohort
groups from time of entry to time of loss. cohort analysis
of loss rates for possible period. experience and specific
cohort effects, investigation of occupational differences
in continuation rates over time. and finally. analysis of
alternative attrition/retention prediction systems and the
evaluation of their impact on personnel acquisition.

Utilization: ldentification of personnel factors related to
attrition and retention will allow better forecasting of
force strength and attenuation of factors negatively
impacting personnel turnover.

AFHRL Contact: Charles N. Weaver
AFHRL/MODF
Brooks AFB TX 78235
Autovon 240-3551
Commereial (512) 5336-3551
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Performance in
Mechanical Specialties

Title: Evaluation of Individual Performance in
Mechanical Specialties

Description: With a limited labor supply, the optimal
utilization of all Air Force personnel becomes
increasingly important. The ability to objectively and
accurately assess an individual’s level of performance on
the job is critical to many areas of human resource
management. Specifically, in order 10 evaluate the
validity and efficieney of systems for personnel selection.
assignment, training and utilization. effective measures
of on-the-job performance are necessary. The mechanical
career area is a vital part of the Air Force including such
diverse specialties as telephone equipment installation.
aircraft maintenance, masonry. and carpentry. Since all
these jobs require a high degree of mechanical
competence, entrance requiremenls 1o mechanical

specialties include a minimum level of mechanical
aptitude as measured by the Armed Services Vocational
Aptitude Battery (ASVAB). To ensure that these key
mechanical positions are staffed with the best people.
continual refinements are made to the personnel system.
A methodology to objectively assess individual on-the-job
performance within these specialties could provide
empirical feedback to optimize the refinements and
provide a means for assessing the impact of policy.
equipment. and training changes. A method to provide
objective feedback on actual job performance in the
mechanical career areas would thus help improve the
capability of the Air Force in operating its highly
mechanized force. In order to meet these needs. an effort
is underway to develop an integrated performance
assessment methodology applicable to ali mechanical
rareer fields. The methodology will consist of a general
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framework of instruments and techniques, and a set of
clear-cut decision rules which can be applied to the
content of each job. The prototype sysiem. if successful.
would be applicable 10 a full range of functional
specialties.

Utilisation: The performance assessment sysiem
developed by this effort will be used o assess individual
performance levels in order to evaluate the validity and
efficiency of systems for personnel selection. assignment.
training. and utilization.
AFHRL Contact:  Suzanne Lipscomb

AFHRL/MODE

Brooks AFB TX 78235

Autovon 2:40-3551

Commercial {312) 536-3331

Title: Development of Prototype. Computer-Based
Training Decisions System

Deseription: The objective of this effort is to develop a
user-oriented. interactive. computer-based system for
training resource allocation and training assignment
decisions at the worker-task or task cluster Jevel. The
effort will involve the exploratory development of four
subsystems: {a) a sk characteristies/task  clustering
subsystem 1o address the what and where of iraining. (b)
a field utilization subsystem 10 address the consequences
of training decisions in terms of personne) assignment
strategies and mission accomplishment. (¢) a resource/
cost/capacity  subsvstem 1o assess the resource and
capacity constraimts and cost tradeoffs of training
decisions. and (d) an integration subsystem to interface

the other subsystems into a user-oriented. interactive.
computer-based. training decisions system.

Utilization: This effort will produce a iraining decisions
system that will provide readily available. validaled
information to Air Staff and user commands. especially
Air Training Command. on costs and consequences of
training decision alternatives under different constraints.

costs. and personnel utilization patterns. The = owing
benefits are anticipated from the implementatio, o
a system: (a) enhanced mission readiness cugh

optimizing the mesh of technical training resources and
overall operational demands. (b) increased training
efficiency through optimizing the sequence and settings
in which training occurs. (¢} improved personnel
utilization through development of methods for analvzing
functional job patterns in relation to optimized training
sequences. (d)} increased cost effectiveness of training
through the formulation of training decisions based on
explicit cost and resource consequences. and (e) reduction
of excessive operational training commitments through
more accurate estimation and analysis of unit capaciny o
train while meeting ongoing mission demands. This
effort will be supportive of. but will not duplicale. a
parallel effort by 1lie Logistics and Technical Training
Division of AFHRL to develop specifications for an
integrated training system for \ir Force on-the-job
training,

AFHRL Contact: Hendrick W. Ruck
AFHRL/MODS
Brooks \FB T\ 78235
Autovon 210-3010
Commercial (312) 330-30 10
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AIR COMBAT TACTICS AND TRAINING THRUST

COMPONENTS SUBTHRUSTS THRUST
« STRATEGIC OFFENSE TRAINING SYSTEM AR COMBAT
o TACTICAL WARFARE TRAINING SYSTEM TRABING
o MOBILITY TRAINING SYSTEM SYSTEMS
« FLYING TRAINING SPECIALIZED SUPPORT ‘
_ OPERATIONAL
UNIT TRAINING AR
SYSTEMS COMBAT
~ DATA BASE ACQUISITION TECHNOLDGY TACTICS
 NON-EDGE COMPUTER DISPLAY (r— AND
fg;"s?g; TRAINING
TRAINER TECHNOLOGY
o AGVANCED SIMULATION CONCEPTS
* SIMULATION REQUIREMENTS FOR ARCREW
TRAINING ENGAGEMENT
o FULL MISSION ADVANCED SIMULATOR FOR PILOT =1  SIMULATION
TRAINING TECHNOLOGY
AIR COMBAT TRAINING TECHNICAL ACHIEVEMENTS

Title: Desk Top Trainer Demonstration

Description: Computer-based instruction was not
popular with the Major Commands (MAJCOMs) due 1o its
operator requirements and maintenance costs. In order to
open this area for research and development. a
demonstration of a micrecomputer-based instructional
system was undertaken to answer these criticisms. In
April 1981, in conjunction with the Image 11 conference.
the Desk Top Trainer was demonstrated to members of
the conference. The svstem consisted of off-the-shelf °
computer components in the hobby computer category
and required no operator other than the trainee.

Utilization: Representatives of the Air Training
Command (ATC) and the Tactical Air Command (TAC)
agreed that the system design and implementation
answered both criticisms {(maintainability and
aperability). The projected utilization has potential
impact on all pilot training but is most applicable at the
squadron and flight levels.

Touch-Sensitive Graphic Displass Alow Pilog

Benefits: A low cost alternative to more traditional 10 Phiysically Make Selections
training methodologies, the Desk Top Trainer offers a an Desk Top Trainer

more flexible training svstem. Content and control san be

maintained at any level from MAJCOM down 1o the fligit AFHRL Contact:  Maj David L. Pohiman
level without reducing the responsiveness of the system A\FHRL/0TG]

to the user. The low cost of the svstem allows a Wilhams \FB AZ 85221
redundaney not possible with larger hosted systems, \utavon 171-050]

Commereial (002) 988-050]

{1}
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Title: Operational Test and Evaluation Handbook
for Airerew Training Devices

Description: The Air Force plans exiensive simulator
procurements in order to maintain operational readiness
and reduce training costs. These simulators will be
emploved across the entire flight training spectrum.
beginning with Undergraduate Pilot Training.
continuing through Combat Crew Training. and
culminating in the maintenance of proficiency in aircrew
skills. The critical requirement is that these simulators
provide a training medium that enhances aircrew quality
while using fewer resources than would be consumed by
the aireraft. Since significant Department of Defense
investments depend on the capabilities of these
simulators. their iraining effectiveness must be
thoroughly and accurately evaluated. Although the Air
Force plans to conduct a series of tests and evaluations on
these devices. the methodologies and techiniques by which
these are 10 be accomplished has not been determined.
What can be stated with certainty is that a
multidisciplinary approach will be required. At a
minimum. thorough tests and evaluations will include
considerations of training capabilities and transfer. media
utilization. human engineering. deviee reliability and
maintainability. and life-cvcle costs. Knowledge from the
fields of psychology. education. engineering. and
economics must be combined to provide a cohesive
approach. Consequently. a handbook has been prepared
that will do the following:

I. Determine appropriate methodologies that can be
utilized as standards for assessing simulator training
effectiveness. The major elements of this effort include
(a) application of alternate definitions of training
effectiveness suitable for various systems. (b) selection of
measures and techniques that validly and reliably
evaluate levels of individual 1ask performance for both
student and instructor/operator personnel (items
considered include appropriate statistical analyses.
sample sizes. sample representativeness. and training
criteria selection). {c) investigation of student/instructor/
operator/training manager attitudes and their impact on

H

simulator aceeptance. utilization. and confidence in the
training program. (d) investigation of the relationship
between  system availability and  reliabitinn - and  the
capability to maintain the intended training program.

2. Determine appropriate techniques 1o evaluate system
control features such as the instructor/operator console:
adaplive training provisions: syvstem operability and
special system training capabilities such as freeze, reset,
automated plavback. and prerecorded demonstrations.

3. Determine the appropriate composition of the

Operational Test and  Evaluation team in terms of

disciplinary skills and experience.

b Determine the resources necessary to conduet
Operational Tests and Evaluations in terms of personnel,
hardware. and software,

Utilization: The research results (a) provide \ir Foree
leadership with direction in making sound decisions in
aflocating huge expenditures on airerew simufators. and
(b} provide the operational \ir Force units proper
methodology in the planning and conduct of aircrew
simulator test and evaluation programs for a variety of
svstems.

Benefits: The published handbook provides a
standardized guide for Operational Tests and Evaluations,
Planning and required test procedures are outlined in
terms usable by operational command personnel,
Applicatian of these procedures will result in increased
efficiency and reliability in operational 1est and
evaluation of training equipment. The benefits will be
cost savings in the conduet of the test and improved
reliability and validity in the test findings.

AFHRL Contact: Thomas H. Gray
\FHRL/OTG
Williams \FB \Z 83221
Autovon 710501
Commercial (602) 988-0501
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Title: F-16 Aireraft Turbulence Study

Deseription: \ study has been completed o determine
whether incorporating various levels of warbulence in the
visual seene instruments and g-seat of the Advaneed
Stmulator for Pilot Training (ASPT) F-lo cockpit can
improve simulator performance in a subsequent
moderate turbulence condittion. \ireralt movion due 10
turbulence is not predictable by the pilot. W hen it oceurs.
the pilot must react in order o control the atreraft. In this
studs. motion due to turbulence was <imulated by
instrument and visual seene jitter and by the inflation
and deflation of g-seat bladders. Platform motion was not
used. The 18 pilots participating in this study were from
the Tactical Xir Command and all had experience in
fighter aircraft and were transitioning 1o the F-16 aircraft.
Nine of these pilots were trained in the ASPT/F-lo
configuration on three tasks at three different Jevels of
turbulence. The tasks were instrument landing svstem,
30-degree dive bomb. and sirafe. These pilots were the
experimental group. The ather nine pilots received
ASPT/F-10 training on the same three tasks but with no
turbulence. These pilots were the control group. Pilots in
the experimental group experienced  task/turbulence
conditions in a speciallv-balanced  arrangement that
exposed vach pilot to all the conditions in a unique order.

Utilization: It was expected that this study would show
that prior training with turbulence would enable pilots to
perform hetter in subsequent turbulent conditions than
would pilots who had not received  prior training.
Analssis of results shows that this expectation was not
realized. \s a matter of fact. the contrel group out-
performed the experimental group on the eriterion trials,
\pparently. the training with turbulence was disruptive
rather than beneficial. \ tentative conelusion 1o be drawn
is that. sinee the subjects were all experienced fighter

pilots. they already  lad learned  how 1o react o
turbulence, Turbulence expericneed by the experimental
group did not improve <kills whoeh were alreads
developed. Tourbulenee may - have  distracted  the
experimental group from the sk of learnmg low to 4l
the F-1o. resulting i redoced crnernion pertornuanee

compared W the control group.

Benefits: This vesearch can intluence the utilizaton ol
the svilabu= for the F-10 Full Mission Sintalator.

AFHRL Contact:  Robert Woodruti
\FHRL/OTG
Williams AFB AZ 85221
Autovan 1710001
Commercial (002} 988-0501

Title: Vir Combat Maneuvering Performance
Measurement System Development and Tranng

Effectiveness Exaluation

Deseription: \n air combat maneavering performance
measurement was developed o quantiiy ractically
meaningful offensive and defensive manecuvering
performance. The system is compatible witl rhe
Simulator for Air-to-\ir Combat and  \ir Comban
Maneuvering Range/Instrumentation. Transfer-ot-
training studies are projected when the ssstemn becomes

fully operational.
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Pilot Following ASPT Sortie
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Liilization: The quantification of individual/unii
combat readiness in the air-to-air 1ask/Tactical \ir
Command training and operational units will provide for
better measures of pilot and unit readiness.

Benefits: The benefits of improved air combat
maneuvering performance measurement systems are (a)
increased reliability in assuring desired training levels
are achieved. (b) improved capability to optimize training
efficiency and effectiveness in ground or airborne
devices. and (¢) enhanced capability 1o redirect training
resources either to improve the produet output or to
reduce costs,
AFHRL Contact: William H. Nelson
AFHRL/OTGO

Luke \FB AZ 85300
Nutovon 853-7058
Commercial (602) 935-7058

Title: Foree Cue Requirements for Air-to-Surface
Weapons Delivery Simulation

Description: The objective of this research was to
evaluate the effects of four different simulator force
cueing configurations upon the learning of weapons
delivery maneuvers in the Advanced Simulator for Pilot
Training (ASPT). and subsequent transfer of this
learning to performance in the A-10 aircraft. Student
pilots were initiallv trained in the ASPT and

!

3

subsequently evaluated on 10 air-1o-surface sorties in the
A-10. Each student received training under one of four
simulator configurations: (a) platform motion on: g-seat
and g-suit off: (b) g-seat and g-suit on: plaiform motion
off: (¢} g-suit only (g-suit on: g-seat off: platform
motion of f}: and (d) visual onlv (platform motion off: g-
seat and g-suit off). In addition. a group of students was
unable to practice weapons delivers in the ASPT. thus
providing a partial control group. \utomated
performance measures of weapons delivery scores were
recorded in the ASPT: gunnery range scores were
obtained from squadron weapons officers. Unfortunatels.
changes in training operations during the course of the
experiment prevented the making of several erucial
comparisons. and so the conclusions that could be drawn
from the data were limited. The key findings of the study
were (a) strong evidence that performance improved
from sortie one 10 sortie two in the simulator. but no
evidence for this improvement to be of different
magnitude for different groups. (b} no evidence that
different simulator configurations affected weapons
delivery accuracy in the simulator. (¢) no evidence th-t
ASPT simulator weapons delivery pretraining resultea - -
an overall improvement in range scores over a group
which had other ASPT training. but no weapons delivery
practice in the ASPT (because of task and svstem changes
during the experiment. the “hest” simulator groups
could not be compared with the control group). (d) little
average improvement in accuracy on the range between
sorties four and six in the dive bomb events (the training
value of these dive-bomb sorties relative 10 other
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potential uses of them peeds o be esamined  more
t'lnﬂ‘l\). and (e} piluh tend 1o prmluu' lower wireraht u-
Torces 1o the ASPT when asing the g-sunt svsrem,

Utilization: This researcli has produced data that will
have direct impaet oo the defiation of A0 sialator

FegUIFeIIeNS,
Benefits: ladefinie ar s nme,

AFHRIL Contaer: Rebecca B. Brook-
AFHREZOTG]
Willams AWFB A7 85221
\atovon 17160501
Commercaal (0021 O88-06.50]

Title: Visual Channel Theory and Flight Simulator
Imagers

Deseription: \ continning problem in the identification
of optimum simulator display and image generation
techniques has been the Lack of accepted methodology for
the scientifie assessment of dvnamic <timuli. Existing
metries and  standards 10 date have been developed
principally for the evaluation of satie scenes. One
approach 1o the study of dviamic visual stimutus
requirements for simulators s chanuel theors. Channel
theory seehs 1o identify what features of comples,
moving stimuli the observer’s visual svstem is tuned o
during the performance of visualh guided tasks, The
basis of this approach s the hypothesis that the visual

svstem analvzes the outside euvironment into a limited

munber of absiract caregories valled channels. Claouels
that have been .-\,wrmn'nl.n“\ wentified to date nclude
wanvelength spanad frequencs and movemenr i deptic ar
posttion. o can beestablished what chanuels are
relevaut 1o the peclarpanee ol wiven Hvmg ask-then
the tash of stulator pmagers reduces toone of denving
the relevam <’hdl||n'|~. The prre~ent research was |ft'~|;_'l|l'l|
to determine 1l there i< ain l‘l".llll»lh‘ll'l between channel
sensttiviny and thebn pertormance on the Vdvaned
Simulator tor Pdor Teaning, Two <timdies were
conducted. Vicual pretests ancluded <patisd trequenes,
changing size. changig position, atod How pattern rate
discrimination, Stnlator tash s meluded Tanding o poor
visihilinn, Lormation thghoand fow-level bomb delivers.
Substantial correlations were obtamed between <peatie
visual chanoel <en~ttivity and flight ctulator

performance. thus indicating this approach has meri,

Utilization: Thi~ basw research has potental tor
ultimately permitiing the deseription ol dsnamie visval
display - requirements quantitatively o terims ol

minimune spatial and tearporal frequeney bandwidths

Benefits: Specitication of visual displas eequirementsm
terms familiar 1o elecirical engineering and  physies

persapnel cesulted from this research,

AFHRI Contaer: Thomas M. Longridge
AFHRL/OTCT
Wiltiams \FB AZ 83224
Autovon 17 1-050]
Commercial (602) 988-6501

Visual Clannel Theory Research
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View Seen by vilot During Target \equisition
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Title: Visual Acquisition of Air Combatl Maneuvering
Targets in the Simulator for Air-to-Air Combat

Deseription: This effort exahied the limiations in the
Stmlator for Air-1o- Vir Combat visual <vstems that
inhibit air combat maneuvering training. It documented
the capabiliies and provided assessment ol syvslem
limitations,

Utilization: Improved target imagers for simulator air
cambal maneuvering training will be realized from this
research.

Benefits: Improved warget imagery in the \ir Combal
Maneuvering trainer will result ininereased capability
provide detection and engagement training at ranges
approaching those in eeal-world aie combat maneuvering.
The result should be inereased tratning effectiveness,
AFHRL Contact: Wil Nelson

AFHREL/OTGO

Luke A\FB AZ 85300

A oon BH3-T058

Commercial (602) 935-7058

Title: Stmulator for Air-to-Air Combat Visual
Dysfunction Studs

Description: The pschophysiolegical abrerettecs of
fIving the Simutator for Nir-to- Vi Conthat (SYAO) were
evaluated, and the physical or menal dyvstunctions

brought on by such training were deterinined.

Utitization: 1 was found that several nstructonal
strategies and  media caused varving degrees of
peychophysiological disturbances. such as room spiomng
around abrer hing down at nighte and flashback
appearances of checherboard-Tike squares before the eves
with ~udden awakening at night. The results of the <tuds
were used o improve instroctional methods. 1o biried
~tudents an visual impact of the SVAC and o continue

efforts 1w deseribe the cause.

Benefits: Such dysfunctions. it oceurring in actual
fhighi. are of niajor safens importance. Documentation ot
these data could affect poliey both tn the A and in
ather visaal stmalators. Thi- <hould help e amehorate
afteretffects thar include mental and percepiual
disorientation and should tmprove SV irannng.
AFHRI Contact:  William H. Nelson

\FHRE/OTGO

Fuke \FB AZ 85400

Vutavon 833- 7048

Commercial (0020 9357008
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Cheekerboard-Like Squares Which Oceurred as
Flashbacks to Pilois Going Through
SAAC Tramning




AIR COMBAT TRAIN

ON-GOING R&D

Title: Air Combat Maneuvering Diagnostie
Methodology Performance Measurement

Description: \u iterative analyvsis of data collected oo air
combat maneuvers flown in the Simulator for \ir-to- \ir
Combat (SAAC) ix being made. The eniphasis in this
anmalvsis s on the Tactical \ir Space (T ACSPACE)
measurement structure concept. in order to determine the
utilits of that coneept in providing real-time presentation
performance data. These findings will be combined with
results obtained from the Good Stich Indes (GSD The
GSEis a measure of the training Tactical Nir Command
and \erospace Defense Command pilots receive during
air eombiat maneavering (VCM) araining programs at the
Vought Corporation Simulation Facility,

Urilization: This effort should impact the basie
technolugy concerning  performance  measurement
applications inan ACM stmulation environment. The
result~ may also lead 1o use of improved ACM measures
borh on the ~twulator and the ACM range/
instrumentation. The development of a funetional
specification for a perieimanee measurement sysiem.
which van be dmplemented on the SV will also
deseribe for the SAANC programming staft the functional
requirements for software 1o implement the developed
pertormance measurement methodologs. with the

information presented 1o the Tustractor Pilot in ahe

recomiended formats, I should he possible Laver o apply

this index to range performance e actual airerafy.

AFHRL Contact:  William Nelson
AFHRL/OTGO
Luke \FB \Z 85300
Autovon 853-7058
Commercial (002) V35-T058

Titde: Viswal Cueing Requirements for Simulated
Low-Level Flight

Description: The lack of adequate visual seene detail is
often considered to be a limiting factor in the use ol
computer-generated imagery for simulated terrain flight.
In actual low-level flight. far more visual deail s
available to the pilots than currently can be simulared
with a computer image generation syvstem. This effort
seeks 1o determine which aspects of the visual world w
what level of detail can be effectively simuolated into a
computer image display o support low-level flight. \
series of experiments will be conducted using specialized
visial envivonmens designed 1o identity eritical cue
tvpes and densities for various tvpes ot low-level fhghs
task=. Recemtly completed research in this area has
demaonstrated the role of vertical development for level
flight and surface patterns for contour following using

Spmubator for Ve-tee i
Cambat (SVAC)
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Title: Scenario Requirements for Simulated Tactical
Ground Attack Training

Description: The objective of this research is 1o define,
develop, and evaluate those aspects of the F-16 tactical
ground attack mission that can be effectively simulated in
the Xdvaneed Simulator for Pilot Fraining. The technieal
approach i~ to develop alternative seenarios in which
eritical training factors and mission elements can he
manipulated in a systematic fashion, Faperienced tactical
fighter/attack pilots will be used as subjects in a series of
experiments using allernative scepario configurations,
nitial vresearch will concentrate on the part-tash seenarios
of visual target area penetration. altack. and egress, Those
aspects of mission planning. weapon system operation.
and tacties selection under the pilotC’s control will be
studied to identify ihe skills which can be enhanced by
simulator training in high threat scenarios,

Utilization: The resubs of this research should impact
stmulator design and procurement decisions for future

fighter/attack aireraft simulators. The resutts should also

Visual Seene in Simulated

Low-FLevel Flight impact the development and evaluation of tacties
providing a test bed for empirical testing as an adjunet to

theoretical model manipulations and special exercises,

the computer-generated imagery display capabilities on
the Advanced Simulator for Pilot Training (ASPT). The
range of flight wusks and the (vpes of visual cues will be

expanded in a series of parametric experiments. In i
addition to the use of the ASPT. the digital image 1
generation system of the FB-TT1 aireraft ssstem will be :
used 1o study inereased detail capacits and aliernative cue

SOUrees,

Utilization: The resubis of these studies will impact the
design of visual scenes developed 1o suppor! training

S needs in various tpes of low-level flight. The data could
; also be used v simulator svstem designers 1o set
SO minimum speeifications for visual displavs. The resulis

. will provide data regarding the role of various (vpes of

) visual eues for pereeption of depth. motion. and surface
orientation. By combining all of this information,
effecrive simulation capabilities can be produced for
simulation training of low-lesel flight rasks,

AFHRL Comtact:  Elizabeth Martin
\FHRi/OTGT

Williams \FB \Z 85221 Simulated Tactical Ground

\utovon 17105601 \ttack Visual Scene ‘

Commereial (602) 988-0561 i
17
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Effective simulator scenarios should provide a
mechanism for enbaneing pilot skills for those aspects of
tactical missions which are normalls only experienced in
actual combat. \ dramatic increase in mission readiness is
possible. Additionally. the effect of enhanced pilot skill
can be evaluated relative 1o existing models of foree

effectiveness.,

AFHRIL Contact:  Flizabeth Martin
\FHRL/OTG
Williams AFB \Z 85221
\utvon (7 1-0501
Commereial (602) 988-0501

Title: Microcomputer-Based Special Funetion
Training

Deseription: \n effort is underway 10 examine the
capabilities and effectiveness of training aireres tashs
and parts of aircrew on trainers  conzisting of
programmable color graphies displavs driven In
wmirroprocessors,  Various hardware and  sofiware
innovations are under study 1o determine transfer of
training. control strategies. and 1ask utilization scenario
optimization for computer-aided and computer-managed
instructional technologies,

Utilisation: This work will define (@) the control
strategies that instructor pilots use most efficiently in

controlling a simulator through ohservation of a cathode
rav tube (CRT). (b) the transter ratio of the F-10 Stores
Contral Panel Simulation to the Advanced Simulator for
Pilot. Training F-10 configuration and. (¢) threat
assessment strategies for fighter pilots at the exercise
ranges at Nellis AFB. Major Commands (M AJCOMs) can
use  the results indirectly in the evaluation of
microcomputer-hased training svstems and can use the
software developed as a direct input 10 their training

syslem.

AFHRL Contact:  Maj David 1. Pohlman
\FHRL/0TG
Williams \FB \Z 85221
Autovon 17 1-050]
Commercial (002) Y88-0501

Titde: B-532/KC-135 Weapon System Trainer
Operational Test and Evaluation

Description: A B-52 Weapon Svatem Trainer (WS s
expected 10 be provided 1w each operational B-526/H
bomb wing for skill maintenance 1raining. In addition.
one bomb wing will receive a G model WST. an H model
WST and o KC-135 WST 10 support the Combat Crew
Training School programs. This is the largest simulator
procurement in the free world, AFHRI ix providing the
expertise for evaluating training effectiveness. This las
imolved consultation on curriculum integration. the

Pilot Operates Training
Svatem Driven by Microprocessors
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B-52 Being Refueled by a KRC-135

development of a test plan, and the specification of a data
base that was then developed by AFHRL. The first phase
will be to assess WST effectiveness for skill acquisition
v monitoring the impaet of the WST program on
instructor evaluations of student performance. training
event accomplishment. and check ride results. The 1est
plan has provisions for program modifications based on
these 1est results. The second phase will be 1o evaluae
skill maintenance potential in an operational
environment. Finallv. the nature of skill acquisition and
reacquisition will be investigated using the performance
measurement capabilities of the WST,

Utilization: This research is designed 10 maximize the
training potential of the WST and to evaluate its impaci
on skill maintenanee and skill acquisition. This simulator
should ultimately be a major part of the overall training
program at the Strategie \ir Command.

AFHRI. Contact:  Robert T. Nullmeyer
AFHRL/OTGO

Williams AFB A7 85221
Amtovon 1710501
Commereial (002) 988-0501

Title: Asses

sment of Workload and Prediction of
Performance by Combined Psyvehophysiological and
Behavioral Techniques

Description: Physiological measures of pilot attention
and workload are 10 be developed. These measures will
ultimately  be used in conjunction with  behavioral
measures of pilot attention and 1ask difficults in order to
optimally structure flight simulation training programs
and equipment. One initial objective has been 1o establish
laboratory procedures for handling the large quantities of
data involved in psyveliophysiological research and ensure
that all components of the computer laborators were
funetioning properls. The variables of heart rate. skin
conductance, rt'spiralliml rate. pulsv transit time. corlical
evoked potentials. and eve movement have not been
investigated  simultaneously in previous  research. \
second major objective of this study is to investigate the
interrelationships of these variables with cach other and
with performance on hehavioral information processing
tasks. \ simplified Jaboratory flight simulation provides
the bebavioral task which is being used 1o study 1he
various  physiological variablesc Heart rate. skin
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conductance. respiration rate. and pulse transit time are
being studied as indicators of autonomic arousal. The
cortical evoked potentials are related o attentional stare
and the complexity of stimuli emulation environment,

Utilization: The measure of arousal (heart rate. skin
conductance. respiration rate. and pulse transit time)
reflect. in o gross sense. the degree of subject
involvement in the task. \lso. both the earls and late
components of the cortical evoked response vary with
task difficulty and performanee. Assessment of human
pertormance has become more difficalt as the complexin
of man-machine systems has increased. The point has
been reached where behavioral research must step hevond
the limits imposed by quantifving behavior in terms of
motor responses only. Psvehophysiological assessment of
the internal state of the operator shows promise of
providing the tocls 1o rake this step. By combining
belavioral and psychophysiological assessments. a more
comprehensive profile of human performance should
emerge. This should permit a greater undersianding of
the conditions under which performance deteriorates and
should point 1o training techniques and training
equipment  configurations  that will  maximize  pilot
performance,
AFHRL Contact:  Thomas M. Longridge
AFHRL/OTGT

Williams AFB \Z 83221
Autovon 1716001
Conmercial (602) 988-0501

0

Measuring Deviees and Monitoring

Equipment Which Provide Pyscho-

Physiological Assessments During
Pilot Performance

Title: Tacties Training Research

Description: Three significant deselopments occurred in
the area of aeties training research. The first involved
the design for a microcomputer-hased system for training
attack  mission  planning  skills. The design. called
TACLAB. was partially  implemented on a TRS-80
machine, TACLAB focuses on the planning of
strike visual
penetration and target attack. The svstem uses actual RED

interdiction tacties under conditions  of
FLAG seenariox as problems. \irerews” plans are input
via a flexible menu presentation which contains a list of
the eritical elements of the attack plan as determined in
consultation with ground attack instructors at the Fighter
Weapons School at Nellis AFB. In addition. the menu
contains performance measurement routines for assessing
the airerews” knowledge of the operations enviranment,
Instructional feedback is provided using information
about the advantages and disadvantages of possibie values
of each element. Thix information s based on actual
performances against targets at RED FLAG. Feedback is
the
nonpreseriptive comments which the airerew mav use as

automaticalls  generated in form of stored.
resources to improve the plan. In its present form.
TACLAB has limited graphics capability and therefore
cannot display information  visually about threat
coverages. \ projected map is currently its only display of
geographical information. Commercially available
hardware and software are being procured 10 significantls
expand the TACEAB concept of operations in the graphices

area. The immediate use of this system is o prepare
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airerews for RED FLAG exercises by sharpening their
knowledge of the operational environment and their
proposed attach plans. However. since the svsiem will
collect data on the tcties planning process as well as
providing practice and instructional feedback 10 the
airerews

it will also be of value in answering important
pari-lask research questions. The second area of
significant development during FY81 has been the
modeling of an actual electronies warfare range at Nellis
AFB for operational use in the Advanced Simulator for
Pilot Training. The range provides for the display and
operation of the major air defense threats associated with
forward elements in the region of the Forward Edge of
the Battle Area. The range was specifically created in
order to support an \-10 transfer-of-training study
planned for FY82. Aside from its intended use for the
planned transfer study. the development work in itself
has been significant in that it has provided a high degree
of operator/experimenter control over all relevant aspects
of the tactical ground attack environment. As such. il
provides a realistic. highly controlled environment in
which the acquisition of selected tactical skills can be
svstematicallv investigated. \ third area of research has
involved an initial involvement with the T AC RAWLER
model for air combat. TAC BRAWLER. a value-di cen.
decision-logic math model of air combat. was used during
FY81 10 evaluate the effeets of visual svstem resolution.
target contrast. and field of view on the topography of one
versus one and two versus one air combat engagements.
The resul's thus far will have direct impact on
specifications for simulators 1o be used for air combat
training. The computer modeling  effort has  been
exiremely productive from the standpoint of efficienits
addressing the implied tmpacts of alternate engineering
design decisions on the capability of a flight simulator to
support certain tvpes of 1ask performance. The results of
TAC BRAW LER will also have significant impacet on the
design of the visual system for the AFHRL Combat
Mission Trainer. New efforts involving the use of TAC
BRAW LER are in the planning stages. These efforts will
involve specific manipulation of BRAWLER's
“hehavioral™ and “decision process™ variables in order to
determine the sensitivity of air combat 1o pilot variation
in these areas. \lso being considered is the feasibility of
integrating some form of TAC BRAWLER with the
measurement and feedback logic of the \ir Combat
Maneusering Instrumentation range facilities. The intent
would be 1o provide for more diagnostic feedback than is
currentls available, TAC BRAWLER is being considered
too as a possible basis for & “conceptual™ trainer for air
combat tacties training and development.

Utilisation: Work over the past vear has accomplished
several importan) things. First. the configuration of the

TACLAB

A\dvanced Simulator for Pilot Training visual
environment after an actual tactical range complex has
provided the capability for conducting controlled
transfer-of-training  studies under  realistic simulated
threat conditions. These developments have also given
the necessary degree of experimental control over the
conditions affecting the acquisition of t1actical aircrew
skills. Second. the use of computer modeling has allowed
research to move well into the area of air-to-air combat
even before an actual on-site simulator capability became
available 10 do so. Continued use of computer modeling
promises to afford a more efficient way to conduet much
of the research into those areas where traditional forms of
experimental control are difficult and where resources 10
support experimental studies are often prolibitive, Spin-
offs involving the application of the TAC BRAWLER
madel 10 the area of aircrew performance measurement
also appear likelv. Perhaps most important over the past
vear has been the work initiated in the area of part-task or
special Tunction trainers. Products such as TACLAB
promise to provide extremely cost effective approaches to
training those eritical tactical skills which are essentially
cognitive in nature,

AFHRL Contact:  Ronald Hughes
A\FHRL/OTFT
Williams \FB \Z 85221
\utovon 710501
Commereial (602) 9220501
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Tide: lnstructor/Operator Station Design

Description: \n cffort was initiated 10 sysiematically
develop and validate Instructor/Operator Station {108)
design criteria for \ir Foree flight simulators. Tliese
design eriteria will be presented in an 108 Design Guide
and will provide best estimates of 108 standards for
prime users and will provide design recommendations
hased on avalable information. \s new data become
available through site visits or formal reports, the Guide
will be espanded 0 include this information. Initial
emphasis will be given 1o a summary of all available
human factors information whieh hears on the design of
0SS in general. With this baseline. subsequent efforts
will address the wnique 108 requirements for fighier/
attach simulation systems followed by a similar analvsis

for multi-crew sirategic bomber simulators,

\ study was initiated o investigate alternative control
devices for use in conjunction with 108 interactive
cathode ray tube (CRT) displass. The controls are (a)
touch panel. (b) Light-pen. and e} numeric kevhoard.
These controls will be compared io relation 1o theee CRT
dhsplay designs. The CRT displavs imvolve (@) weapons
loading. (b) aireralt repositioning or a navigation map.
and (e} entering alphanumeric data 10 change aireralt/
airfield parameters and coodinates, Displays have been
programmed and the controls are operational:  dara
collection will commence in December 1981,

W hile the results of the jotnt \ir Foree/ Navy freeze study
provided litle information about the advisabilinn of
errorless approaches to training. the results did provide
guidance on the use of the freeze feature during the
acquisition of continuous control tasks such as the
approach to landing. The freeze feature is simply the
stopping of the simulator scene at any desired frozen
image. Basicaliv. the freeze was viewed as “aversive™ and
as contributing significantly 1o the difficulty  of
performing the task. W hile ata gross level of analvsis. the
use of freeze had no measurable effect upon
performance: at the lesel of pilot control responses the
use of the freeze resuited in performances that elearly
were less smooth than those of a no-freeze control group.
The study too was significant in its use of a probe
technique as an alternative 1o the more traditional
transfer-of-training paradigm.

Utilization: Work in the analysis of 108 design
resquirements will impact the design of future 1085, The
results of these studies are of immediate interest and
value to the Deputy Tor Simulator Procurement. Studies
sueh as that on the instruetional use of the freeze feature
will benefit users of simulators. ez, the \ir Training
Command and the Tactical \ir Command. in making

optimuni use of instructional support features cureentls

found on existing simulators,

AFHRL Contact:  Mihon F. W ood
\FHRL/OT
Wilhams \FB \Z 83221
\utovon 17 1-0001
Commercial (602) 988-050]

Title: Air Foree Skills Maintenance and
Reacquisition Training Researeh Program (Project

SMART)

Description: Project SMART (SKills Maintenanee and
Reacquisition Training) has been designed 1o develop and
validate compreliensive. quantitative. objective
provedures which will permit the Air Foree 1o manage an
individualized flving iraining program o provide
acceptable aireres mission readiness at minimum cost.
This objective will be achieved througlh the orderly
accomplishment ol our research phases: Phase | —
preliminary evaluation of Project SNMART methodalogs :
Phase [l—identification and definition of eritical flving
shills and the deselopment and test of objective
procedures for measuring them: Phase 11—
measurement of the retention of mission readiness ~kills
as a function of duration of pertads of no thving: and
Phase IV —evaluation of the effeciiveness of aliernanise
programs destgned o matntain and foster vapid
reacquisition of these eritical shills. Project SMIART was

Ad

\ir Foree Pilot Frainer
Instructor Operator Sttion
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Air Crew Mission Readiness

initiated in {978 in response to an Air Foree Directorate
of Operations. Plans. and Readiness research requirement
and with participation by the Strategic Air Command and
the Tactical \ir Command. Since then. the Tactical \ir
Command program has completed Phase 1 and Phase 11
research. This work has focused on air-to-surface weapon
delivery and air-1o-air combai tasks and skills. Research
is in progress to develop a comprehensive set of measures
and critical flving skills that can be made in flight. in
simulator. and using other ground-based skiil
measurement procedures. The F-L F-15. and A-10
aireraft svstems are being studied in the development of
these measures. The Strategiec Nir Command  research
program Phase | has focused on the B-52 low altitude
bomb run emploving the major weapon delivers modes.
\nalysis of radar navigation weapon delivery aceuracy
has been completed. as well as a sindy deseribing the
performance of the Electronic Warfare Officer. Measures
of aireraft commander and copilot performance are heing
developed through analssis of the approaclt and landing
and in-flight refueling tasks. Skill measurement efforts
with the B-32 crewmen have smploved existing in-fligh
and simulator training performance data. Coordination of
the Tactieal Air Command Phase HT efforis and Strategie
Air Command Phase 11 efforts have been delaved. In mid-
vear, the prineipal investigator for this program departed.
o addition. other manpower resources employved on this
effort were lost or diverted 1o higher priorits short-term
efforis. At the present time. the wotal SMART plan is
under review by the new principal investigator and the
research staff,

Utilization: Skill measurement procedures developed by
Project SMART will be used by \ir Foree training

managers to assess the effectiveness of current and
upcoming training methods and equipment and (o guide
in the fine-tuning of future training programs o
maximize the gain in Air Foree combat capahifits per anit
ol training resources used.

AFHRL Contact:  Gavin Lidderdale
\FHRL/OTG
Wilhiams \FB \Z 83221
\utovon 171-0501
Commercial (602) 988-0501

Title: Energy Management Decision Making

Description: Pilots” abilitn 10 make vehiele control
decizions will be investigated. The decision process ot
interest involves ming of wirns. aceeleration, ele. as
oppased to fine control inputs such as stick and ivonle
inputs. The experimental task is a Flight Decision-
Making \ssessment Tash (FDT)L Jo FDAT. given the
situation of an airplane frozen in altitude. the subjeet is
required to handle a vehicle through a series of discrete
moves, Like an airpfane, the FIIUT vediele is susceptitile
to speed/aceeleration loss due to parasite drag and
induced drag. This timing. of course. changes. and
unloaded aceeleration i eritical to good task performanee.

The researels performed 1o date has related FDAT
performance 10 weapons delivers performance in the
Advanced Simulator for Pilot Training (ASPT). For two
groups of F-t0 T-conrse students, FDNT performance
was related 10 performancee in a “turkes shoot™ in ASPT,
Simulator and FDAT were compared using a speaker and
rank-order correlation coefficient, The average




:
> |
i

Air Combat Training

correlation for the two groups was .85. showing a sirong
relationship between control decision performance as
measured by FDAT and simulator weapons delivery
performance.

Utilization: The results of this effort will be used for
identifving pilot skills and abilities and for development
of non-real-time training aids.

AFHRL Contact: Joseph De Maio
AFHRL/OTGT
Williams AFB \Z 85221
Autovon 17 10501
Commercial 988-2611. Ext 6501

Title: Automated Performance Measurement System

C-5 Aircraft

Description: Development of a prototype. automated
performance measurement system for an operational
flight training simulator continued. The system for the
C-5A aireraft is 10 be shipped to Altus AFB in November
1981. and beginning in February 1982, a 2-vear
evaluation of the system will be initiated. Following
completion of the simulator measurement system. a
companion airborne measurement system will be
developed and integrated with the simulator system. The
combined system will allow for the comparison of aircrew
performances measured both in the simulator and in the
aircrafi. comparisons which should greatly facilitate
answering critical transfer-of-training questions
concerning aircrew training device effectiveness,

Researcher Correlating Flighi
Decision-Making Assessment

Task (FDAT) Data

Utilization: The C-5 Performance Measurement Syvstem
will provide the Militars  Airlift Command with the
means for quantitatively assessing the training
effectiveness of C-5\ airerew training. \s a prototype.
the system will aid in the functional specification of
measurement systems for future aircrafi. The system
should be of special interest to the \ir Training
Command in identifving measurement requirements for
tanker/transport/bomber training.

AFHRL Contact: Ronald Hughes
A\FHRL/OTG
Wilhams \FB AZ 85221}
\utovon 1716301
Commereial (602) 988-0501

C-9PMS
. IL\A'\}A C-SA Goloxy’

S 6 .2 & &

Avtomated Perdermance \
\ C-SA Full Musen Simulater

Meosurement System
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Title: Pilot Exe Movement Patterns and Seanning
: .
Algorithms

Description: The unility of eve movement metries for
flight simulator applications will be explored. The
effectiveness of such indices for the evaluation of
display/imagery  effects will be quantitatisels
documented. tn addition. the use of eve movement
weasurement technology to train scan patterns leading to
enhanced visval seareh performance witl be

experimentally assessed.

Ctilization: The resubts of this study are expected o
improve visual performanee tnoair combal maneuver

CHVIFOTIEN s,

AFHRL Contact:  Thomas M. Longridge
\FHRL/OTGT
Williams \FB \Z 83221
\utoven 171-0501
Commercial (002) 988-0501

Title: Pilot Memory Strueture

Deseription: \ mulli-dimensional sealing approach is
being applied to investigate pilots” mental argamzation of
flight-related information. Experiential factors have been
found o bave o significant effeet on the way pilots
organize fhight-related information in memors. The
pilots having the most experience have a more efficient
and eeonomical organizational  schema than do o less
experieneed pilots, Particular 1ing experience also has

an effect on mental structure,

Utilizsation: The results of  (his research will be

emploved in developing methodologies for assessing

o A

P! :‘ -
Pitot Memors Structure Researeh l£ L
: el

deviee design.

AFHRL Contact:

Gulf and Western Eve Mavement Monitar

pilot=" knowledge and understanding of particular flving
tasks. It will also impact the structure and evaluation of
training programs and has human factors implications for

Joseph De Maio
AFHRL/OTGT

Williams \FB \Z 85221
\utovon 1710501
Commercial {002) 988-06)61
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Title: Pilot Performance and Stress

Description: Biochemical measures of pilot stress were
taken in conjunction with Undergraduate Pilot Training
and \-10 aireraflt surface attack training. The results
established (a) that there s a consistent relationship
between instructor pilot techniques and student pilot
stress. (b) that stress incident to \-10 surface attack
stimulator training is not significanthy different from
stress obseeved in the aireraft. {e) that the establishmen
of competence in both simulator and aireraft tasks is
associated  with  measurable  changes in  biochemical
substrates. and {d) that experienced pilots exhibit a
provounced stress cesponse when exposed 1o high threat/
high workload 1actical simulator scenarios,

Biochemical measures of stress and attention were taken
following in-flight emergencies and precautionaries in T-
37 and T-38 aircraft. Biochemical data are being analyzed
using high pressure gas chromatography. Also. a second
line of research is examining variation in biochemical
response over the course of Undergraduate Pilot
Training. Research was formally  co-monitored  with
USAF School of Aerospace Medicine.

Utilization: These results provide validation of the
effectiveness of advanced simulation training for eliciting
realistic stress levels,

AFHRL Contact:  Joseph C. De Maio
\FHRL/OTGT
Williams \FB \7Z 85221
Autovon F¢ 10501
Commercial (002) 988-0501

Pilot in Combat Engagement Training

Title: Phase 1 FOT&E of the A-10 Operational Flight

Trainer

Description: A tollow-on for operational 1est and
evaluation (FOT&E) is underway 1o provide an
independent assessment of the operational effectiveness
of the A-10 Operational Flight Trainer (OFT) for training
pilots 0 perform operational \-10 aircraft tasks. The
effort is being conducied in cooperation with the \ir
Force Test and Evaluation Center and the Tactical \ir
Command.

Utilization: The effort will help determine the utility of
the A-1G OFT in traming operational \-10 1asks.

AFHRL Contact: Byron J. Pierce
AFHRL/OTGO
Williams AFB \Z 85221
Autovon 1710501
Commercial (0602) 988-05601
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On-Going R&D

Title: A-10 Combat Scenario Development and

Evaluation: Low Altitude Simulation Training

Deseription: This effort was designed w0 examine the
teasibilits of providing supplemental Basie Attack
Manemvers und Low Level Navigation training using the
\dvanced Simulator for Pilor Training \-10 airerafl
configuration. Specifically. the research will assess the
effect sueh training has on student airborne
performances. Data collection for this effort has been
completed and analysis of these dma is near completion,

Low \ltitude Coes |'0‘\o'|u|w4| m
Ansist Pilots in Determiming
Oriemation During
Low-level ”lu.ll

Utilization: The effort will help deters, e the atilits of
full mission simulators inraining low aliitude tashs, The
result will be directly applicable 1o A-10 traming svilubus
development,
AFHRL Contact:  Byron ). Pierce

\FHRL/OTG

Williams \FB \AZ 85221

\Autovon 17 1-6561
Commercial (602) 988-0501)
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ON-GOING R&D

Title: Measurement of Inflighit Electronic Warfare
Officer Performance

Description: Current methods for scaring Electronic
Countermeasures (ECM) activity during B-32 sorties al
Strategic Training Ranges (STRs) do not pravide
meaningful measures for feedback and training
management. A prototype system which performs radio
frequency spectrum analyses. the Threat Reaction
Analysis and Interpretation System  (TRAINS). was
evaluated for its capability w0 provide more effective
measures of electronie warfare (EW) officer performance.
This 1es1. GIANT SCORE 1. revealed that measures such
as reaction time and jamming accuracy were reliabls
refated 1o situation variables. e.g. complexity of the
threat environment. and to operator variables. e.g.. EW
experience Jevel, This suggests that sueh measures could
be used profitably with production svstems of the
TRAINS type 10 provide feedback to the EW and 1o

raining managers.

Utilization: The measures and data from GIANT SCORE
I have alreadsy been emploved in the design of a portion
of the ECM scoring for the 1981 S\ Bambing/
Navigation Competition (GIANT VOICE). The measures

have also been included in the specifications {or
production models of a TRAINS 1ype system,

AFHRL Contact: Thomas Killion
\FHRL/OTG
Williams AFB \Z 85221
Autovon 50501
Commercial (002) 988-6501

Title: F-16 Back-up Control Airstart Training
Research

Description:  \un  cevaluation | of the  proficiency  of
experienced F-10 pilots in back-up controf (BUC) airstar
of the F-16/F-100 engine was conducted to determine
whether madification of the airstart svstem would be
required. The Advanced Simulator for Pilot Training
{ASPT) in the F-10 configuration was used 10 determine
the level of pilot airstart proficiency as well as the
feasibilinv: of inereased training as an afternative to
airstart svstem modifications. The results of the study
indicated initially high levels of pilor failure in
successfuth executing the BUC airstart, Analyvsis revealed




On-Going R&D

that pilet crvors e tmtal theottle setting and rate ol
thratthe movement were the major conteibuting factors,
Rapnd wequisition of BUC Girstart proficweney was found
For all pilors during the eshig <essions,

mdicate

The resubis of that

modihicanion to the F- Lo/ T00 BE Coarstart <y <tem s not

Liilization: e ~tudy

necessary b adequate trning e e BUEC airstare
procedure. specibicalby thirotde nanagenent. i~ provided
to F-Fo rerews,
AFHRIL Contact: AT Ler

AFHRIL/0T

Wikl AFB A7 85221
Nutoven 1710001
Commereial (002) 988-2611.
a1 ot

Title: Linear Systems Analvsis of B-32

Weapon

Delivers Accuraes

Deseription: A Linear system model was developed 10
deseribe B-52 weapon delivery aevaraey, Several

techmques are operanonatly interrelated i sueh 4wy

that dilferenees b atiributed to the

elleci< ot

deenracy edn

~pecibic camponent hehaviors, Svetem
identiticanion rechugques were used o deternnne
mathemateal models for these processes. Svuchironous
howeh scores, mis~tle ~core~. and scores from an alternate
bombing procedure were tneluded i the original model,
Seares retlectimg comples weapon delivers procedures
were successhully modeled by convelving the error

tash~. Models of

COMPOIENT IAecnracey were then used 1o suggest changes

di~tribunians ol rhe l'nlll[ullll'nl

n lll‘ll('l‘(]ll!‘i'\ by assiwming that the component denstties

retlected the nature of the anderbvimg processes,

Utilization: Thi~ analvtical approach <hould be
gencralizable o isolating and studving component

processes o other comples helaviors. A recem

apphication: was the solaton of - response. stimulus

detection. aud anenton-switehing components for a

stmnple reaction e task.

1FHRIL Contaet:

Robert T Nullmever
VFHREZOTGO

Wilhams \FB A/ 83221
Vitavan 1710001
Comumercial (021 9886501

B-52 6wl Si0 NG 109 Nar-b aunehed Crmse Missles

B T S



COMPONENTS SUBTHRUSTS THRUST

o STRATEGIC OFFENSE TRAINING SYSTEM
© TACTICAL WARFARE TRAINING SYSTEM
* MOBILITY TRAINING SYSTEM

* RLYING TRAINING SPECIALIZED SUPPORT

» DATA BASE ACQUISITION TECHNOLOGY

AIR COMBAT
TRAINING
SYSTEMS

OPERATIONAL
UNIT TRAINING
SYSTEMS

AIR
COMBAT

© NON-EDGE COMPUTER DISPLAY

© ADVANCED SIMULATION CONCEPTS

© SIMULATION REQUIREMENTS FOR AIRCREW
TRAINING

® FULL MISSION ADVANCED SIMULATOR FOR PILOT
TRAINING

ENGAGEMENT
SIMULATION
TECHNOLOGY

TACTICS
AND
TRAINING
TECHNOLOGY

COMBAT MISSION TRAINER

ON-GOING R&D

Title: Combat Mission Trainer

Description: \ Combat Mission Trainer (CMT) is being
developed to provide training for combat essential tasks
at minimum cost. It is to be both affordable and
transportable so as to allow deplovment at the squadron
level. Initial emphasis has been placed on the
development of a Fiber Optic Helmet Mounted Display
(FOHMD) for use in the CMT. This includes development
of alternate mechanical and optical helmet sensor with
improved dynamic aceuracy. luterim supporting svstems
(i.e.. cockpit. Instructor Operator Station (10S).
computational. and linkage systems) are being designed
in-house this year. FY 83 development will provide the
major cost and size reductions necessary 10 support the
program objectives of low cost and transportability. The
image generator for the initial FOHMD technology
demonstration will be provided by two Singer FB-111
Digital Image Generators (DIGs) presently on loan to
AFHRL from TAC. The complete fulfillment of the

program objectives will require the eventual

ineorporation of new visual 1echnologies from Project
2303, Advanced Visual Technology System: Project
2301, \dvanced Visual/Sensor Simulation (\VSS-pon-
edge CIG): eve tracking svstems: and emerging video

disk techunology. This svstem offers a major  cost
reduction over a conventional mosaie CRT or dome based
simulator. Visual simulation performance goals relative
to ASPT or presemt state of the art systems include a
1000% improvement in final display brightness. a 3041%
improvement in resolution. and a 200% improvement in
displaved edge equivalency.

Utilization: The affordability and transportabilits of a
CMT will provide an opportunity to train combat mission
skills at the unit level. Past research has shown a rapid
loss of the finely tuned skills needed for {ull comba
effectiveness. By offering an opportunity for frequent
simulated practice ot realistic combat tasks. individual
combat skills can be maintained at “razors edge”
proficiency. This will serve as a significant foree
multiplier through increased enemy kills and enhaneed
survivahility,

AFHRL Contact:  Bruce McCreary
AFHRL/OTFT
Williams \FB \Z 832214
ALTOVON 17 10000
Commercial (002) 988-0501
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Combat Mission Trainer
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TECHNICAL ACHIEVEMENTS

Title: Advanced Simulator for Pilot Training
(ASPT) Alternate Display

Description: The cathode ray tubes (CRTs) used for the
\dvanced Simulator for Pilot Training (ASPT) are
rapidly approaching their projected life span. Sisteen
replacement CRTs will be required within the next 21
months. necessitating a combined refurbishment and new
CRT production rate which exceeds past performance of
the CRT vendor. An attempt to alleviate this situation has
been investigated by replacing one of the present CRT
assemblies with a 1000-line Light valve projector. lens.
and rear screen assembly.

Utilization: Oune channel of the ASPT display was
replaced with a light valve projector in order to assess its
performance. maintainability. and reliabilitn. The light
valve projector has proven successful and provides the
ASPT display system with an alternate souree that should
be more readilv available and reliable on a competitive
basis. This projector also provides additional reliabilits
and maintenance data for similar projects,

Benefits: The 1000-line light valve has proven iself to
be a very reliable alternate souree o the CRTs curenth in
use: however. it has one major drawback. While the
maintainability and reliabilit of the light valve have
been assessed as being superior o that of present CRTx.
there is a diminished level of brightness and resolution in

A Light Valve




Technical Achievements

the current state-of-the-art light valve. Thus. CRTs will
remain the better choice of the two display svstens until
the brightness and resolution deficiencies of the light
valve can be overcome.

AFHRL Contact: Erie G. Monroe
AFHRL/OTF
Williams AFB \Z 85221
Autoven 1510561
Commercial (002) 988-6501

Title: A-10 Aircraft Simulation

Description: One cockpit of the Advanced Simulator for
Pilot Training (ASPT) has been converted from a T-37 10
an A-10 aireraft configuration. This modification
includes a realistic A-10 cockpit configuration
underneath the seven-channel ASPT visual svstem. The
A-10 hardware and software were developed using a
modular design that allows changes to simulate new
aircraft capabilities to be incorporated quickly. The
current system allows air-to-ground weapon delivery of
bombs and the cannon. Also the normal flight control
svstem and the manual reversion flight control system are
simulated.

Utilization: The A-10 cockpit was used by the Tactical
\ir Command (TAC) for all A-10 training until the A-10
simulators were delivered. TAC plans to continue using
the ASPT A-10 for air-to-surface weapon delivery
training. An A-10 combat transfer-of-training study is
also planned using the A-10 cockpit and an ASPT high

threat environment,

Benefits: This configuration of the ASPT provided an A-
10 simulation for 3 vears. while TAC was awailing
delivery of their A-10 simulators. This svstem was
utilized by TAC and the Air Force Systems Command for
training and research. Also this simulation demonstrated
the use of the modular design for flight simulators.

AFHRL Contact: Capt Ray Sheen
AFHRL/OTFT
Williams AFB AZ 85221
Autovon 1710561
Commercial (602) 988-6501

AFHRI Contact:  Capt Jack Kalata
\FHRL/OTFT
Williams AFB \AZ 85221
\utovon 1710301
Commereial (002) 988-0501

03

Title: Implementation of a Helmet-Mounted Sensor/
Helmet-Mounted Display on the Advanced Simulator
for Pilot Training

Description: An effort has been completed to integrate
stale-of -the-art equipment with Advanced Simulator for
Pilot Training (ASPT) as a follow-on to the engineering
feasibility demonstration of the helmet-mounted sensing
and display equipment borrowed from the Aerospace
Medical Research Laboratory. The new helmet-mounted
sensor (HMS) utilizes an electromagnetic field detector
rather than an infrared detector and provides X. Y. Z
(roll. pitch. vaw) data. This information is supplied to a
greater degree of accuracy for a wider range of helmet
motion. compared 10 the previous equipment. The HMS/
helmet-mounted display (HMD) has been implemented
in both ASPT cockpits. The HMD consists of a small
cathode ray tube mounted on the side of the pilot’s
helmet. projecting a display on a combining glass in front
of the pilot’s eve. This svstem presents either a high
resolution range (less than | 0 3 are minutes) monocular
(rigln or left eyv) central vision area (10 16 10 degree
field-of-view (FOV)) displas. or two units mav he
combined to provide binocular coverage in conjunction
with the ASPT full FOV display. The HMD collimated
image is at the same focal distance as the bhackground
ASPT wraparound display and is optically combined with
the background which is observable with both eves. The
svstem also allows unconstrained pilot movement within
the cockpit and will provide a correet image perspective
with ocelusion by the pilot’s airerafu.

Utilization: Installation of the HMS equipment provides
the capability to utilize the ASPT in pilot workload. head-
in cockpit. head versus aireraft attitude. and visual FOV
studies. The addition of HMDs in both ASPT cockpits
will vastly expand the research potential to include key
issues in visual flight simulation. Studies mav he
conducted to determine resolution. scene detail. and FOV
requirements for various {lving tasks. HMDs may be
evaluated for their training potential in air combat
maneuvering. air combat tactics. stand-off wrapons
systems. and associated tactics. Evaluation may also be
performed on flv-by-sensor svstem displavs. Maverick
missile helmet displave. and helmet display of airerafy
data. With the F-10 and A-10 cockpits. studies could also
be performed 1o develop F-10 and A-10 1actics-training
scenarios.

Benefits: The findings from studies using this
equipment  should be very usetul in designing
specifications for future flight simulators. This research
will. therefore. result in considerable dollar savings.
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reduced training time. enhanced operational readiness.
and increased capabilities and training effectiveness.

AFHRL Contact: Eric G. Monroe
AFHRL/OTF
Williams AFB AZ 83221
Autovon 7 10501
Commercial (602) 988-6561

Title: Visual Scene — Area of Interest

Description: The computer image generation (CIG)
system for the Advanced Simulator for Pilot Training
(ASPT) is limited in the number of edges. and hence
detail. it can display at one time. In order to provide more
visual detail in the pilot’s area of attention. Phase I of the
Area of Interest (AOI) project concenirated the edges into
a selectable variable-sized rectangular area from | by |
degree to the full display. Only selected features. such as
the horizon. appear outside the AOL In Phase 1. the
objects were deleted or reinstated as entire objeets
flashing into or our of the visual display. Phase 11 AOI
project truncates features as they intersect the AOI
boundary and permits the addition of peripheral cues in
addition to the horizon outside the AOL This provides a
much smoother and. therefore. less distracting transition
at the AO! boundary.

Utilization: Phase Il of the AO1 project will significantly
enhance pilot performance in tactical combat simulation
applications by providing. with minimum distraction, the

(i}}

Helment Mounted Sensor/Helmet Mounted Display

necessary  visual detail otherwise available onlv from
murh larger and more expensive CIG svstems.

Benefits: Use of the \OI Phase H feature has
demonstrated an alternate. inexpensive method of
displaving a high reselution scene in a seleciable variable-
sized rectangular area. This method of display has a large
impact on the Combat Mission Trainer. The feature is
essential for the continuing development of an
inexpensive. portable visual display svstem.

AFHRL Contact: FEric G. Monroe
AFHRL/OTF
Williams \FB \Z 85221
Autovon 17 1-0501
Commercial (602) 988-0301

Title: Advanced Simulator for Pilot Training:
Multiple Moving Models Update

Description: The Advanced Simulator for Pilot Training
{ASPT) was delivered with the capability of displaving a
single moving model in the visual environment. This was
adequate for formation flight and other tasks requiring a
single moving model. With the change in laboratory
thrusts to investigate air combat tactics and training.
additional moving models in the visual environment were
required 1o provide moving targets (tanks. trucks.
aireraft) and threat simulations (surface-10-air missiles).
To satisfy this requirement it was necessary to acquire
additional computational power 10 perform the frame one
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compulations on the ASPT visual system. The two
Systems Engineering Laborators (SEL) 80 computers
which were supplied with ASPT 10 perform the frame
one computations were replaced by four SEL 32/75
computers and an arrav processor. This. together with an
extensive modification to the special purpose visual
image generation computer. allows simultaneous display
of up to seven moving models.

Utilization: This update to the ASPT visual system has
undergone acceptance testing by the Air Force. and has
been successfully integrated with the ASPT  flight
simulation svstem.

Benefits: The increased capabilities provided by (he
multiple moving models enable research into air-to-

Simulated Multiple Moving Models

ground combat tactics using moving targets. forward air
controller aircrafi. and surface-to-air missiles
simultaneously in the visual environment. For air-10-air
combat tacties. the system will be able to provide multiple
enemy aireraft. These capabilities. together with the A-10
and F-10 cockpits on ASPT. greatly enhanee the research
potential of the ASPT simulator system.

AFHRL Contact: Eric G. Monroe
AFHRL/OTF
Williams AFB AZ 85221
Autovon +71-0501
Commercial (602) 988-650]
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ON-GOING R&D

Dual Light Valve Installed on ASPT

Title: Advanced Visual Scene Simulation

Description: Conceptual designs for advanced computer
image generation (C16G) svstems are being developed in
the first phase of a technology demonstration program.
\dvanced algorithms and 1echniques. which give a higher
fidelity representation of the terrain seene than edge
based CIG systems. are being investigated. Thus. aspeets
of CIG visual and sensor simulation being considered
include data base siructure. color/tonal vomputations,
priority determination. resolution. real-sime processing
efficiency. image qualits. textured surfaces, shadowing.
anti-aliasing. terrain/hydrographical cultural features,
and special effects. Compatible techniques are 10 be
integrated into a feasible svstem concept which would
minimize objectionable artifacts in present simulations
and provide better seenes for training applications. In
order 10 minimize the risks. two competitive cantracis
were awarded for the first phase. During luer phases of

O

this effort, demonsiration products validating the design
should be produced. Exentuallv. a4 new geaeration CIG
svstem could be produced hased on the advanees made in
this study if cost-cfective components can be produced
within the state-of-the-ari.

Utilisation: Higher fidehity visnal/sensor aimulation
would enable training some tash< whneh are currenth no
practical due o svstem Tomtanans Inoapplicanons tor
botle real-time and non real-tine ClG meson-oriented

trainming. the stmulation would be ore effecnne

tFHRL Contact:  Glen P York
\FHRI /0T
Williams \FR AZ 83220
Vilanon F7 000l
Commeroal (602 988050




On-Going R&D

Video Disk Technology

Title: Video Disk Technology Application to Real
Mission Visual Simulation Scenarios

Description: A study effort has been initiated to
investigate the extension of the Vought Corporation
Computer Animated Photographic Terrain View
(CAPTV) technology to combat fighter training
requirements. The study involves new developments in
three areas of the full color wide field-of-view visual
svstem now under construction for the Navy A7-Weapon
System Trainer project. The first area of study is the low
altitude image transformation algorithms to reduce data
base requirements. The second study area is image data
base storage architecture and alternate sources such as
non-real-time computer-generated imagery. The third
study area is the addition of moving models, targets, and
other computer-generated imagery effects.

Utilization: The successful development and integration
of this technology could represent a major breakthrough
in visual simulation. The non-processing intensive nature
of the system would allow a quantum leap forward in
terms of visual scene detail. texture. and realism
compared to the computation bound approach in total
computer-generated imagery systems. The terrain
textural fidelity capability inherent in this approach may
finally provide realistic simulation of real-world tactical
environments. Especially notable is the potential for
simulation of realistic missions requiring low-level
navigation for threat avoidances,

67

AFHRL Contact:

Don McGuire
AFHRL/OTFT

Williams AFB AZ 85224
Autovon 474-6501
Commercial (602) 988-6561
Commercial (512) 536-3551

Title: Combat Environment Simulation
Development

Description: The conversion of the Advanced Simulator
for Pilot Training (ASPT) 10 an A-10 and F-16 aircraft
configuration created an opportunity for engineering
development of simulated combat environments. These
environments started with a single valley containing anti-
aircraft artillery. Environments have since been
developed and improved to the point where realistic
terrain models, interactive surface-to-air missiles, and
anti-aircraft artillery are all incorporated. Current
environments include the Nellis AFB Tonopah range and
the Fulda Gap region of Germany. Continuing
engineering development includes improved threat
models and sensor displays.

Utilization: The A-10 and F-16 cockpits will continue to
be used for Tactical Air Command weapon delivery
training. Research is currently being conducted in the low
altitude flight regime. Planned research includes
transfer-of-training studies for both A-10 and F-16




Engagement Simulation Technology

aircraft. Also. weapon effectiveness studies for new
weapon svstems have been proposed.

AFHRL Contact: Capt Rayv Sheen
AFHRL/OTFT
Williams AFB \Z 85221
Autovon 710001
Commercial (602) 988-0501

Title: F-16 Aireraft Air-to-Air-Capability

Description: The F-10 aircraft configuration simulator
on the Advanced Simulator for Pilot Training will soon
have a full air-to-air capability. This capability will
include radar. heads-up displav. and stores management
subsystem integrated to provide the pilot with four

different air-to-air combat modes of operation. The pilol

will also receive real-time scoring of the 20 mm gun and

the \IMY) or AIMOL missile,

Utilization: This capabilitv: will provide a deviee for
limited research in the air-to-air realm ot comba
operations. This will also enlanee the present ASPT air-
to-ground capabilinn,  providing o simulator that s
operational throughout the tactical combat environment.

AFHRL Contact:  Capt Jack halawa
\FHRL/OTFT
Williams AFB \Z 85221
Autoven 17 E-0501
Commereial (002) 988-0501
AFHRL Contact:  Capt Ray Sheen
A\FHRL/OTFT
Williams \FB \Z 85221
\utovon 17 1-0501
Commercial (002) 988-0501

Pilot Maneuvers for \ir-to- \ir Advantage
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WEAPON SYSTEMS LOGISTICS, MAINTENANCE
AND TECHNICAL TRAINING THRUST

COMPONENTS SUBTHRUSTS THRUST
o CREW. GROUP. TEAM. AND UNIT PERFORMANCE
TECHNOLOGY
« CREW. GROUP. TEAM. AND UNIT TRAINING
SYSTEMS FOR COMMAND AND CONTROL
: WEAPON
o ACOUISITION LOGISTICS METHODS COMBAT SYSTEMS
« LOGISTICS FOR COMBAT MAINTENANCE LOGISTICS,
, o MAINTENANCE DIAGNOSTIC ERROR REOUCTION LOGISICS MAINTENANCE
3 TECHNOLOGIES ’
o AUTOMATED TECHNICAL DATA AND TECHNICAL
TRAINING
TECHNOLOGY
 MAINTENANCE SIMULATION TECHNICAL AND
) « INTEGRATED TRAINING SYSTEM MAINTENANCE
 COMPUTER BASED INSTRUCTION TECHNOLOGY TRAINING
TRANSFER SYSTEMS
CREW, GROUP, TEAM, AND UNIT
PERFORMANCE AND TRAINING TECHNICAL ACHIEVEMENT

Title: Team Training for Operators of Command,
Control, and Communications Systems

Description: This essentially completed program has

provided the Air Force with baseline data concerning the

conduct of tactical team training within command and

i control systems. Existing Air Force team training

: programs were surveyed. and their strengths and
= weaknesses were described. Information obtained from
: interviews with training developers. managers.
instructors. and students. plus information from

observations of ongoing training. provided inputs to an

identification and prioritization of elements within team

training programs that demonstrate a potential for

improvement. The findings are organized into (a) a

¥ tactical command and control team training status
statement, (b) research recommendations. (c)
recommendations for the application of current

Tactical Air Command Control and
Communications Team in Operation

70
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technology 10 command  and control team  training
problem areas. and (d) recommendations for a simulation
facility to adacess significant 1eam training issues. This
information is documented in a five-volume contractor-
prepared report. \ technical paper now being prepared
will deseribe the major findings and will cross-reference
the appropriate volumes of the technical report.

Utilization: The results are currently providing
guidelines 10 help define an Air Force program of
research and development 1o address high  potential
pavoft problem areas within team training for command
and control system operators. The information provided
may be generally useful to those in other services who are
addressing similar problem areas. The reports. including
the technical paper. will be available through the Defense

CREW, GROUP, TEAM, AND UNIT
PERFORMANCE AND TRAINING

Technical Information Center and the Nationa! Technical
Information Service.

Benefits: The work completed allows a realistic focus on
Air Foree tactical team training problem areas by deriving
recommendations {rom the operational and training
environments rather than from an artificially contrived
research setting. Resulling research programs should
more closely address eritical operational and raining
issues and implementation will be facilitated as a result of
the user inputs made.

AFHRL Contact: Roland Denson
AFHRL/1L.RLG
Wright-Patterson AFB OH 15133
\utovon 785-3910
Commereial (513) 235-3910

ON-GOING R&D

Title: Three-Dimensional Display for Training
Weapons Directors

Description: This effort will examine the feasibility of
including a three-dimensional computer graphies
training device in the training programs for Air Force
Weapons Directors. In order to investigate the possible
training benefits of such a deviee. a prototype system is
being developed using a commercial graphics computer
and a low-cost. off-the-shelf. three-dimensional graphics
software package. This software package will be extended
to provide the capability 1o displav and interactively
control two friendhy interceplors  flving against an
unidentified target on a high-resolution. raster scan. full
color cathode rayv tube. The primary training issues which
will be addressed by this system include:  aireraft
intercept geametry, air batile and close-air  support
tactics. and airspace utilization and situational awareness
principles. ineluding flight safery.

Utilization: This project will produce the software/
hardware capability needed 10 address eritical three-
dimensional visual iraining issues relevant to training
programs for Weapons Directors. [t is expected tha
utilization of this capabilitv. will result in increased
aireralt control effectiveness and/or reduced training
time for student Weapons Directors, At the present time,
three USAF Weapons Direetor training schools, ineluding
the Interceplor Weapons School. the Basie W capons
Controller Training School at ahe 302510 Fechnical

3-Dimensional Display Undergoing
Development for Training of
Weapons Directors

Training Squadron. and the \irborne Warning and
Control System (AW ACS) training program at the 552nd
AW ACS Wing. are assisting in the development of this
system. The initial products from this effort. in the form
of a series of prototy pe video-tape training sessions. will
be wtilized in the  \uwtomatie Positionally - Qualified
training program at the Intereeptor Weapons School and
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will be examined for possible extension and inclusion in
additional training programs.

AFHRL Contact: Lawrence Finegold
AFHRL/LRLG

Wright-Patterson AFB OH 15133
Autovon 785-5910

Commercial (513) 255-5910

Title: Tactical Battle Management Research
Capability

Description: The near-term objective of this effort is 10
provide an in-house research capability to study the
tactical decision-making behaviors of tactical battle-staff
commanders assigned to command and control svstems.
Such studies will lead to the development of training
programs for decision makers and possibly 10 design
guidance for decision-aiding computer
hardware/software. The initial version of this system
consists of a graphics display terminal and an alpha-
numeric display terminal. both of which are “driven™ by
a software package known as the tactical batle
management software. This interactive. user-oriented
software can record data of all user-svstem (ransactions
and communicate with peripheral devices on a real-time
basis.

The text and graphic display emulates a generie Combat
Planning Node of an Allied Tactical Operation Center for
the North Atlantic Treaty Organization Central Region
via maps and text. The graphic maps depict military
targets and available friendly resources to strike these
targets. Material is also presented that describes enemy
target and friendly resource characteristics as well as user
aids which facilitate the scheduling of missions against
potential targets.

Experimental Tactical Bautle
Management Work Station

Utilization: Initial swdies using this svstem will
examine the decision-making behaviors of individual.
command-level personnel from operational command and
control svstems. These data. in combination with data
from other related efforts. will serve as a baseline for
examination of individual and team decision-making
behaviors of tactical battle-staff personnel. \ capabilits 0
allow examination of group decision-making behaviors is
being developed. This time-shared version of the tactical
hattle management software will be ready for use by the
summer of 1982,
AFHRL Contact:  George \. Frekany
AFHRL/LRLG

Wright-Patterson A\FB OH 15133
\utovon 785-3910

Commercial (313) 2353910
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TECHNICAL ACHIEVEMENTS

Title: Development of Draft Military Specifications
for Maintenance Task Analvsis and Logie Tree
Troubleshooting Aids

Deseription: Draft military specifications have been
produced for Logic Tree Troubleshoming Vids (LTTAs)
and for Maintenance Task ldentification and \nalyvsis
(MTIL AL\ guidanee document giving instructions for
performing MTIK A processes was also developed. The
specitications and guidanee document were hased apon a
review of the state of the art and a surves of recent
tndustry and government experienee in applying the
technology. The dealt specification for FTTN defines the
requirement for the content and format of an LTTA G
type of technical manual) 1o support the tronbleshooting
requirements of personnel ar organizational and
intermediate maintenanee  levels. The  second  draft
specitication provides requirements for the procurement
of MTI& A The data base prepared in accordancae with
the MTIR A specification is nsed as a basis for subsequent
preparation of- Joh Peeformance \ids (including Joh
Guide Manuals. LTTAs) and other vpes ol techinieal
manuals wsed ar the OK T mainmtenance levels. The third
document of this effort provides guidanee an how 1o
accomplish the MK A 100 designed for wse will the

Analvst Working with Task
Analysis Data
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draft MTI& \ specification. The guidance provides an
overview of MTI& A processes followed by a listing of
fundamental requirements 10 be performed prior 1o
actual start of MTI&A. and instructions on how to
accomplish the analvsis.

Ltilization: The specifications will be used to establish
the requirements for technical daw being procured to
support \ir Force weapon systems,

Benefits: The use of these documents will improve the
quality of both format and content of new technical data
and thereby improve the efficieney of Air Force
maintenance personnel, The troubleshooting procedures
which result from the LTTA specification will enable all
levels of maintenanee personnel 10 troubleshoot more
accurately and. thus. 10 use fewer spare parts. The
MTI& A specification will result in sechnical data that s
more complete. more accurate, and more useable by the
technician, The result will be more aceurate maintenance.
especially by first-term technicians,

AFHRL Contact: Fdwin G. McFall
AFHRL/LRLM
Wright-Patterson AFB OH 15133
\utovon 783-3910
Commercial (313) 235-3910

Title: Handbook for Selection of Format Options for
Procurement of Technical Data

Description: This effort developed guidefines for
selection of format options and procurement of technical
orders. The guidelines identify the types of technical data
that can be procured. and the appropriate specifications.
The guidelines also tell how 10 select the hest tvpe of
technical data for a given application and provide
guidance to enable the technical data manager to obtain
the best possible product from i) contractor. Emphasis is
placed on the responsibilities and concerns of the
technical order managers. The reports include a review of
the Air Foree technical order svstem. extensive
deseriptions of procedural data formats. guidanee for
determining formats to satisfy particular user needs. and
discussion of various aspects of technical order
prow ueement. development. and management.

Utilization: The guidelines for selection will be used to
establish procedures and guide the acquisition of the \ir
Force technical orders. The handbook will be a major
source of material for a short course on techuical data
management to be taught by the Air Foree Institute of
Technology. The use of the handbook will considerably
strengthen the performance of a new or inexperienced
technical order manager.

Benefits: The use of the handbook should significantly
improve the quality of technical daa procured for \ir
Force use. The contents of the handbook will provide
detailed guidance to the technical order manager about all
aspects of technical order acquisition.  including
determining requirements. selecting options. and
managing the procurement process. This will result in
technical orders that are timely. correct. and that meet the
informational needs of the users. Better maintenance
should be the end result.

AFHRL Contact: Fdwin G, McFall
\FHRL/LRLM
Wright-Patterson \FB OH 15133

\utovon T85-3910

g =

Commercial (313) 255-3910

Techaical Order Manager's Handbook In Use
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ON-GOING R&D

Title: Unified Data Base Technology

Description: \ unified data base technologs will be
deseloped for a central automated source of logistics data
drawn from basic \ir Force systems .o support the
weapon syvstem design process. Logisties data are those
that would assist in obtaining answers to questions about
logisties requirements as a funetion of alternative design/
support concepts. Logisties data relate directdy or
indirectly o reliabilits . maintainabitits. ground support
equipment. built-in test equipment. task analysis. skill
level. skills. erew size. training requirements. technical
data. and spares. The basic data svstems for this
technology are the Logisties Support Analysis Records
Military Sandard 1388). Maintenanee Data Colleetion
Svatem “\ir Foree Regulation 66-1)0 and  Logisties

Composite Model Technology (Air Force Regulation 2
3. The UDB is programmed for computer availability
and a variets of data output modes is available to the user.
The feasibility of this technology has been established.
This entailed developing an initial definition and a
concept of operation. The technology has been developed
and will be tested and evaluated later.

Utilization: This technology and the resuliing enhanced
availability of logistics information will allow for a
significantly increased consideration of logisties factors
throughout the weapon system design process. A
significant decrease in logistics costs for modern weapon
svstems should result. This effort is in support of a larger
effort to develop a product performance feedback sysiem.
The UDB is concerned with a limited prototype which
addresses aircraft onlyv. The Product Performance
Feedback System is (o address missiles and ground-hased
electronies also. building on the UDB technology. The
product performance feedback effort is also concerned
with implementing the technology and interfacing the
teehnology development effort with its future potential
users,

AFHRL Contact: Robert N, Deem
AFHRL/IL.RILA
Wright-Patterson AFB O 15133
\utovon 785-3771

Commereial (513) 235-3771
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Title: Analysis to Improve Maintenance
Environmem

Description: Effective and efficient maintenance of \ir
Foree systems and equipment is an extremely important
factor in determining the reliahilits . effectiveness. cost.
and operational safety of weapon systems. The safety of
aircrew  personnel obviously depends on effective
mainlenance,

A comprehensive. integrated long-range program is to be
developed that will identify the factors that impact the
performance of individuals. groups. and organizations
performing aircraft and missile maintenance. The
program will identifs the human-related research areas
that are most likely 10 result in the improvement of the
performance of maintenance personnel.

The approach of the study is 1o examine the problem at all
levels of maintenance. This is being done by conducting
open-ended one-on-one interviews with all levels of
maintenance personnel. The scope of the interviews will
range from senior personnel through the working level
technician, All the Major Commands. including Overseas
Forees and the Reserve Foree. will be represented.
lnterviews have been conducted in all of the stateside
commands. Interviews were recenthy concluded with the
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United States \ir Forces in Europe and the Pacifie Air
Forces. including the Command Headquarters. Future
imterviews will be conducted at Major Command
Headquarters. and at Air Force Reserve. Air National
Guard. and Missile Organizations. In selecting data
collection sites. consideration is given to such things as
geographical location. climatic conditions. weapon
svstem. and mission rate. Improvements in hoth wartime
and peacetime maintenance performance are the desired
results of this project,

The research is an application of an integrated approach
to maintenance research, with special attention to the role
of the human in effective and efficient maintenance. 1t
will provide the basis for an integrated research and
development program that will identify and quantify the
factors that influence maintenance performance.

Utilization: \ categorization/coding scheme has been
developed from the content of the data collected thus far.
\s data are collected. they are coded and stored in a
computer data base. A software program has been
developed which allows great flexibility in manipulating
and analvzing the stored data. Data analvsis s now
underway and will continue throughout the project. The
analysis of the data collected will identify opportunities

Staff Seientist Reviewing Data
Colleeted for the Analysis
to Improve Maintenanee
Environment Stady

uciiny o0 Mi&.— Al
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for application of existing technology 1o improve
maintenance. Problems that require researcli will be
identified. and the means for studving them will be
propused. The research plan resvlting from this effort
will identify future maintenance and logistics research
and development needs. The application of existing
technologies and the technological advances developed
through research programs conducted as a result of this
studv will significantly improve Air Foree maintenance
operations.

AFHRL Contact: Richard E. Weéimer
AFHRL/LRLM
Wright-Patterson AFB OH 15133
Autovon 785-5169
Commercial (313) 235-3109

Title: Computer-Based Maintenance Aids for
Technicians

Deseription: A\ protonspe computer-hased maimenance
aids svstem is 1o be developed and evaluated. The system
will store. retrieve. and present information for use by
technicians who perform maintenance tasks at the depot
level. The goal is to develop a svstem that is easy o use, is
liked by technicians. and provides the technician with all
of the information needed for the tash. Human factors
requirements are being emphasized in the svstem design.
The svstem will present instructions at three levels of
detail. This feature will provide the technician with
tustructions which are appropriate for his level of
experienee {very detailed step-by-step procedures with
iltustrations for inexperienced technicians, less detailed
instructions for maore experienced technicians). \
computer graphies twerminal will be used o present the
technical data. The presentation of data on the protorype
system will be controlled by a mini-computer. Software
for the svstem will be adapried from the Ndvaneed
Lnstractional Ssstem software, Teclinical data for a tes
bed svstem will be developed and placed on the protots pe
sustems These data will be used o evaluate the svstenn,
The svstear will be evaluated by measuring the
effectiveness of technicians using the prototype svstem o
perform maintenanee on the test hed svateme Inoa follow -
on eftort, prototype svstems will be 1||-\c-|upn'd which are
designed for use at the intermediate and arganizational

levels of maintenance,

—
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Technician Using Computer Based
Maintenance Aids Svstem to Retrieve
Maintenance Instructions

Utilization: The 1echnology developed in this project
will provide the basis for development of an effective
technical data presentation system for the Automated
Technical Order System (ATOS) at the Air Force Logisties
Command. The technologs will ensure that the ATOS
data presentation svstem is easv o use and meets the
needs of the maintenance technician for technical data.
The operational use of a computer-hased maintenance
aids  svstem  will significantly reduce the costs of
maintaining the \ir Foree technical order svstem by
reducing printing costs and reducing the cost of updating
technical orders,

AFHRL Contact: Donald 1.. Thomas
AFHRL/LRIM

Wright-Patterson A\FB OH 15133
\utovon T85-3771

Commercial (313) 235-3771

Title: Maintenanee Demand Metries-Phase 111

Description: This is a continuation of the work 10
develop beiter predictors of demand rate for airerafi
maintenance, The ecarlier effort developed regression
equations which predict maintenance demand rates for
aireraft subsystems as a function of environment. design

-)
-1

characteristics. and operations requirements. The new
effort will develop equations for each type of aircraft
(i.e.. tactical, bomber. and trainer). as well as specific to
individual subsystems (e.g.. bombing-navigation.
landing gear. engines). The new work also will
investigate the causal relationship underlyving the
regression equations. Data from 61 bases have been
collected during Phase 11.

Utilization: The new regression equations that are
specific to type of aircraft as well as specific to type of
subsystem will provide much more precise and accurate
predictors of maintenance demand rates. for both the Air
Force Logistics Composite Model (LCOM) teams and
Aerospace Industries involved in new aircrafi
developments. This. in turn, will lead 10 more precise
estimations of the support resource requirements. To the
extent that causal relationships can be established for
individual regression equations. corrective or preventive
actions could be taken to reduce the demand for
equipment maintenance. For example. if equipmen
characteristics contained within a regression equation are
logically related 10 the subsystem. then it would seem
sensible that changes in these characteristics would effeet
the maintenance demand rates. However. experimental
testing would be required to confirm such logical
refationships.

AFHRL Contact: Frank Maher

AFHRL/LRLA

Wright-Patterson A\FB OH 15133
Autovon 785-3871

Commercial (513) 235-3871

Title: Evaluation of Technology for Acquiring
Supportable Systems

Description: This is the final phase of a four-part effort
to develop and field a coordinated human resources
technology to support weapon system development. The
coordinated technology consists of an integrated assembly
of models. techniques. a consolidated data base. and a
methodology  useful for their combined and timely
application throughout the weapons system acquisition
process. lts purpase is 1o greatly facilitate and systematize
the evaluation of resource requirements and cost
throughout weapon system development. and to inerease
the feasibility of implementing those considerations as
guidelines for design and system support planning. The
main thrusts of phase four are (a) 10 evaluate and
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complete the preparation of the integrated technology for
operational use. and (b) 10 develop materials sufficient to
aud in transitioning the technslogy from the Laboratory to
the user. To date. the technology evaluation has been
completed. The evaluation included a thorough review of
all previously developed documentation. exereise of all
computer programs and models. and an attempt 1o apply
portions of the technology to an avienies support
subsystem in development. Results indicate that the
methodology is basically sound and usable. The
procedures and models can provide a significant amount
of information 10 aid decision makers in evaluating
system alternatives and the impacts each have on cost.
readiness. and human resource requirements. The
ongoing effort is to complete the technical refinements to
selected components of the technology. and to prepare
user-oriented documentation.

Utilization: The overall impact of this technology
package is life evele cost avoidance through a more

effective application of analyvtical techniques and a more
coordinated sequencing of design development activities
which relate 10 logistics support planning. Use of the
coordinated technology in weapon system development
programs will significantly increase Air Force capability
to more fully consider design. operation. and life cycle
ownership consequences as joint tradeoffs. A key benefit
of the technology is the flexibility of its components. The
methodology is sufficient by itself but can be extended to
interface with other tools. techniques. and analysis
approaches. It can exist as a stand-alone methodology
which also supplement and complement the logistics
support analysis process.

AFHRL Contact: Rosemarie §. Preidis
AFHRL/LRLA
Wright-Patterson AFB OH 15133
Autovon 783-3771

Commercial (513) 255-3771
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TECHNICAL ACHIEVEMENTS

Title: Flat-Panel Simulator for Comparison with a
Three-Dimensional Simulator

Description: A flat-panel simulation was developed for
the 6883 Converter/Flight Controls Automatic Test
Station associated with the intermediate level
maintenance of the F-111D aircraft. The simulator is for
use in studies of the impact of physical fidelity inherent
in actual equipment, three-dimensional simulators. flat-
panel simulators, and graphic simulations on technical
training and subsequent job performance. The contractor
designed and fabricated a two-dimensional simulator that
provides comparable training capability to the three-
dimensional simulator previously developed. To
maximize comparisons between the two simaulators,
parameters were contrasied insofar as practical.
Contrasted areas include (a) physical fidelity. (b)
minicomputer versus microprocessor control, (c)
FORTRAN programming versus an ATLAS-like
language. (d) degree of integration with theory portions
of the course, {e) environmental requirements, (f)
indigenous versus adjunctive knowledge of results,

{g) relative emphasis on procedures and system logic or
troubleshooting, (h) degree of performance monitoring,
and (i) efficacy of stand-alone part-task trainers.
associated with the simulator.

Utilization: This effort resulted in a two-dimensional
simulator and the associated documentation required for
maintenance and modification of the simulator. The
simulator will be utilized in future studies intended to
improve the cost- and combat-effectiveness of trainers.
One area of particular interest is the impact of lowered
fidelity on the time required to develop and implement
new training programs. Another area of interest is the
impact of varying maintenance concepts on life-cycle
costs.

Benefits: This device will be evaluated under a separate
research effort. The results of this study of the impact of
physical fidelity on cost and training effectiveness will
then be provided to future designers of training
equipment,
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AFHRL Contact: Edgar A. Smith
AFHRL/LRT
Lowry AFB CO 80230
Autovon 926-3391
Commercial {303) 370-3391

Title: Maintenance Training Analysis and Functional
Specification Development for a Minuteman
Maintenance Training Simulator

Description: This is one of a series of related research
studies performed as part of the Simulation for
Maintenance Training project. The purpose is to develop.
demonstrate. and evaluate selected applications of
simulation for Air Force maintenance training and to
build baseline data about techniques. procedures. and
principles necessary for broad applications of simulation
in maintenance training.

The previous studies demonstrated the potential of
simulation for avionics intermediate level (I-level)
maintenance training on aircraft-related systems. The
purpose of the Minuteman Missile Study was to
determine whether the findings of previous studies were
extendable to operations level (0-level), electro-
mechanical maintenance tasks in the missile field. The
specific objectives were to quantify the potential benefits
of maintenance simulation under these different
circumstances and to develop a functional specification
for a simulator which appeared most beneficial from a
training/cost standpoint. A secondary objective was to use
and further evaluate handbooks containing Instructional
System Development (ISD) guidelines developed in an
earlier project.

Flat Panel Simulation
" of F-111D 6883 Flight
Converter Test Station

Phase I consisted of an analysis of existing training
documentation for five Air Force Specialties involved in
organizational level maintenance for Minuteman. Each
specialty area was analyzed to determine where advanced
technology. low cost maintenance simulators could be
used to enhance unit iraining. On the basis of a detailed
training and cost benefits analysis. the Site Security
Svstem Maintenance area was selected as the most
appropriate for a training simulator.

Phase II consisted of the development of a functional
specification for the selected Site Security System
simulator using a procedural ISD handhook. Cost benefits
analyses indicate that the effective use of the training
system described in the specification could amortize in
less than four years and has the potential for substantial
cost savings in subsequent years.

Utilisation: The results of this study indicate that there
is a great potential for selected applications of
maintenance simulation for 0-level missile maintenance
training. A functional specification was developed for one
such application - Site Security Maintenance Training.
The training analysis and specification development
phases served as vehicles to further validate previously
developed handbooks on ISD procedures. The handbooks
were found to be useful and suggestions for further
improvements were made.

Benefits: A functional specification for Site Security
Maintenance Training is available for Minuteman and can
be used as a basis for subsequent procurement. Lessons
learned in this effort may be useful to organizations
involved in training for other missile systems. such as the

MX.
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AFHRI, Contact:  Joseph Y. Yasutake
AFHRL/LRT
Lowry AFB €O 80230
Autovon 920-2951

Commercial (303) 3702951

Title: Computer Dialog for Generation of Graphies
Simulation Programs

Description: The Advaneed Tnstruetional Svstem (AIS)
1= a4 protonype computer-based instructional system for
the delivers and management of technical raining. The
attvactiveness of computer-delivered instruction is

enhanced by the use of graphies.

The dialog editor is a tool for interactivels producing
simulations of equipment and processes by ereation and
manipulation of graplic. text. and numeric objects. A

TECHNICAL AND MAINTENANCE TRAINING

subject matter expert trained in the use of the diatog
program may produce iuteractive graphies stniuations.,
The need for the author o direetly program a compuier is
obviated by the heavy use of menus as prompis.

Utilization: The major use of the dialog program will be
as 4 toul to support the Interactive Compmer Graphies
Simulation for I-Level Maintenance Trainer project. The
dialog program is an enhancement to the existing AIS.
Because of its dependency on the existing min of
hardware. software. and personnel. the program is not a
portable product.

AFHRL Contact: 1stha William R, Greene
AFHRI/LRT A
Lowrs AFB CO 80230
\utovon 926-297]
Commercial (303) 3702971

GOING R&D

Title: Transportable AIS Software in Support of
Technology Transfer

Description: The \dvanced Instructional Svstem (A1S)
= a computer-based instruetional svstem emploving hath
computer-aided instruetion and computer-managed
instruction techniques with a capacity 1o train large
groups of students in many different technieal courses
simultaneously. The design goal of the original AIS was
to provide the Nir Foree with an advaneed state-of -the-ar
computer-hased instruetional svstem which would serve
as a test hed for conducting research and development in
techinical training issues. The hardware and software
were configured at that time (early 1970°8) 10 provide a
svatem with maximum flexibilits for supporting various
areas of rescarch and development. Experience has <hown
that some of these features mas no longer bhe required
and. in faet. may be eliminated from a purely operational
version of the IS, Research and deselopment on the \IS
has now progressed 1o the point where transfer o the
operational communiis. el Nir Training Command.
Tactical Nir Command. Strategic \ir Command. Militars
\irlift Command. ete.is desired. This effort will capture
the significant investment that has been made in
developing tmproved approaches te technical training.

Utilization: The objective of tlis effort is 10 make the
tratning dechnology contained within the IS

81
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transportable. The principal purpose of this effort is to
develop and demonstrate that one or more of the
fonctional components of the IS can reside and execute
on small. affordable  minicomputers. This  will  be
accomplished by converting the existing AIN software to a
standard high-order language which is widely available
and supported on a number of minicomputers. The
Department of Defense standard programming language
Ada will be the specification language for the new
software. If a suitable compiler is available. Ada will be
the implementation language: otherwise Pascal will be
used for the implementation. The development machine
for the rehosting effort is a Digial Equipment
Corporation VAN 11/780. The final product will utilize
the development machine as the center of a star-shaped
distributed computing network. with small
minicomputers at each node servieing local groups of
terminals. Links 1o each node will be established either
through electrical communication lines or by exchange of
hard storage media. such as disk or tape. Each functional
component of the rehosted A1S will be available at cach
node. Fach functional component of the rehosted AIS will
reside on and be independently executable at each node.
However. each node may not {depending on size of the
computer. amount of storage available. and number of
terminals connected) necessarily be able 10 execute all
functional components of the rehosted ALS concurrently
for all users at that node. The transportable AIS software
can be used on a wide variety of hardware types to
support individual projects or programs. If a user wanted
only limited capabilities. portions of the system could be
downloaded 1o very small hardware configurations,
Because of its forward-looking resource scheduling
capability. it could be used at bases where flight
scheduling is a concern. Overall. it will be applicable to
almost any training application.

\FHRL, Contaer: Aan P. Marshall
\FHRL/LRT

Lowry AFB €O 80230
Autovon 920-2775

Commereia) (303) 370-2775

Titde: Development of Testing and Insiruetional
Svstem Based on Micraterminal and Mierofiche
Devices

Deseription: Prior research (reported in 1eehnical repor
AFHRL-TR-78- .0} showed that the use of a small.

inexpensive  stand-alone  terminal could be used 10
support testing in a computer-based ssstem suel as the
\dvaneed Instructional System. The advamage of such a
terminal is both instruetional and economic. Results 1o
date indicate that the process of answering test questions
using the microterminal rather than computer-readable
test forms affects the speed and aceuracy with which
students ecomplete o test. Over an appropriate
amortization period. such as 3 years, a capital investment
in low-cost terminals would effect a savings over the
recurring material costs associated with test forms. The
present research effort is directed toward extending the
knowledge base aboul a new technology such as the
microterminal. A basic design assumption for the
microtecsminal was that computing power he focused ou
student responding rather than on the presentation of
information. It was fell that for mosl instructional

purposes. the presentation of information could be as

effectively huandled by maore traditional means of off-line
presentations. such as programmed texis. However. the
powerful instructional technique of branching hecomes
difficult o implement with printed materials. For this
reason. the two-dimecusional  accessibility  feature of
microfiche is seen as desirable. A\dditionalls. in a large
computer-hased instructional svstem. the production of
microfiche materials is a very direct process through the
use of Computer Output Microfiche (COM). €COM
production techniques were stadied under a just
completed effort. and the {indings showed that COM was
a feasible training technology. Conduet of the COM
research was performed in the Weapons Mechanic Course
at the Lowry Techinical Training Center. The essence of
the present effort is to combine the computer technology
of the microterminal. which focuses on the control of
student responding. and microfiche technologs. which
provides reads aveess to diverse frame of instructional
information. A\ hardware interface allows the
microterminal 1o “know™ which microfiche frame is
being used by the student. In tuens the micraterminal
comtains the instructional information on the microfiche.
\ low-cost form of computer-assisted test has been
developed using this technology. Software packages have
been developed which will allow the microfiche/micro-
terminal to he linked with a fow cost microcomputer. The
wicrocomputer handles test generation and record
heeping activities for a testing center where computer-
hased instruction are not available, \FHRL-TR-80-17.
Microterminal/Microfiche Sststem for Computer-Based
Tustruction: Hardware and Software Development. is an
interim report deseloped under this efford




On-Going R&D

Utilization: \lthough the  Microterminal/Microfiche
System is only at the prototype stage. it is seen that fully
operational vnits could be used in botl resident and field
training courses.  for support of  Extension Course
lustitute materials. and in large-seale testing operations.
such as enlistment westing, The potential benefits of this
technology are the reduction of computer form costs for
computer-based instruction.  provision of interactive
instruction for either computer or manually  managed
individualized courses. reduction in instructional
materials costs through wilization of  micrographies
technology. and increased testing capabilities. including
test security.

AFHRL Contact: Brian Dallman
AFHRIL/LRT

- Lowry AFB CO 80230
\utovon 920-2781
Commercial (303) 370-2781

Title: Forward Looking Resource Scheduling
Svstem

Description: Because of the increasing complexity of the
modern day. flight-training svllabus. an inordinate
amount of time is being spent in developing daily flight
schedules. The objective of this phase of this project (a
McDonnell Douglas Corporation (MDC)  Independent
Research and Development (IR&D) effort) is to reduce
daily flight-scheduling manhours by 50% by developing
and demonstrating the feasibility of computer-assisted
daily flight scheduling. The approach is to build the
scheduling system around the existing data base and
editor approach of 1the Xir Force Advanced Instructional
System. Utilizing students. instructor. course syllabus.

SCHEDULING OFFICE

~ —
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DAILY FLIGHT SCHEDULE
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INTERACTIVE
DAILY SCHEDULE
VIA CRT
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and schedule data bases. the svstem will assist the
scheduler by producing a basie schedule that is syllabus
specific and conflict free. The scheduler will then fine
tune the schedule through an online CRT. Likewise. to
maintain currencies, student and instructor data bases
will be updated by the operations officer at the end of
each sortie. Responding 1o additional  requirements
identified during this phase. \FHRL proposes to enhance
this forward loeking resource scheduling. following the
MDC IR& D effort. through the application of existing
AIS technology 10 provide historical data collection and
analvsis. requirements forecasting. reporis generation.
and academic assistance capabitities.

Utilization: The current IR&D effort will result in a
demonstrable daily flight scheduling capabilits. The
feasibility  demonstration will be conducted in one
squadron of the Tactical Air Command (TAC) $79th
Tactical Training Wing at Holloman AFB during
November and December 1981, The end of the test
coincides with the end of the MDC IR& D effort. Under a
proposed joint TAC/AFHRL effori. the additional
capabilities will be integrated into the svstem. a stand-
alone version developed. and the weehnology transitioned
to TAC for implementation in the five TAC Replacement
Training Unit bases. Further exploratory and advanced
development work is proposed to examine the potential
applicability of this 1echnology in the scheduling and
management of TAC operational and combat theater
operations.

AFHRL William A. Nunns
\FHRL/LRT )

Lowry AFB €O 80230
\ulovon 9260-2775
Commercial (303) 370-2775
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Technical and Maintenanee Training

Iitle: Individualized Stadent Pre-Course Skilt
Training tor €M

Deseription: The question of the wareeahzed potennal ol
nonc-eomnyentonal nstravnon INCH s bemnge addressed
elsewhere from the stmdpoint of fnstractor ainiudes and
pertormance. There as the realization, however, tha
wany students Lk those basic cogninnve and copng <kl
and motnation wlineh enable them o work el ficients a
bearomg. Phis propect s o hiest step toward adentifving
aind overcatng idividoal il terenee characteristies
related 1o detieren enning performanee. Within the
context ol the Ndvanced Tostroctional Svsten an Lowry
VB speciahized <Kl raoeg waterials o anprove
student pertorniance e computer managed dnstrustios

are bemg developed. taplemenred. and evaluaned.

Uiilization: N alidawd <tudent Skl mododes will vresuh
From s project. Potential pasott - entremels nghe In
addition 1o reducing training time o the dnanediate
vourses tie postiive clanges o student atotude and
coping <kill~ imay transter o other conrses and generalize

to other sioanions which call upon one’s interpersonal

<Kl <elt l'umt'||l. ared oty ation, “"qui\l\ lor 1hes:-
modutes Lave come trom botte aodoary and el

education and g argantzatione,

tFHRL Contacr: Robert Ho Samneer-
AFHBE TR
Towry \EB CO 80250
Nutovan 9200 550

Commersaal U300 370234491

Title: Development of o Flight Simualator

Troubleshooting Trainer

lh'.w-ripliull: Becavuse of wercasing miceres trannmny
derand- o thighs smmulator avalabeloe midoae
marntenaiee personnel, hotle tn the Connnental Unated
States and overseas, Bave dess of an OPPOTTIGEY T e
Hrobr simlatars tor manengoes tranang. To bl -
ever-widentng wap berween mantenanee tranmang
requitements and g capalnbiiess a0 peatonope
|l‘l||ll|||'~§.|u|l|ll‘_’_ fratier a- |||‘|I12 4]«'\4"1:'»"11‘ I be bl 1o

ke advantage ol <tde-ob-the-art coneepts oot

F-0 Simdator — Maintenanee Peesonnel Tor this Simulator Wall Begin

Troublehwootimg Fxperence Usg the T hgbt sinbaor

Tronbleshooting Tramer
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On-Going R&D

equipment design and microprocessor technology. this
trainer will provide 1echnicians a substantially improved
capabiliny for the hands-on practice of trouhleshouting
many of the more frequently ocearring malfunctions in
the flight simulnor. The technical approach adopted for
deselopment of this trainer consists of modeling the
major subsystem components of a representative fight
simulator. with emplasis on the Tunctional and logie flow
relationships of the components. and then constructing a
wide range of simulated malfunetions for the 1echnician
to practice diagnosing and correcting. To further enhanee
the overall effectiveness of  the trainer. additional
instruction features, such as automated  performance
measurement and automated student feedback. are being
tmeorporated in the deviee,

Utilization: The first application of the trainer is 10 be
for the F-1T1 flight simulator. a relatively comples and
mature flight simulator. If the approach embadied in the
troubleshooting trainer s validated in this initial
application. similar trainers could be developed for the
tull range of present and future flight simulators.
Furthermore. the results of this effort may, eventually be
generalized to other complex electronie systems that are
similar o flight simulators in computer  design or
architecture when the opportunity for  maintenance
training is restricted.

AFHRL Contact: Edgar \. Smith
\FHRL/LRT
Lowry AFB CO 80230
\wtovon Y26- 1380
Commereial (303) 370-1380

Title: Specification of an Ultrasonie Nondestruetive
Inspection Trainer

Deseription: | lirasonic nondestructive inspection (NDI)
techinology is used widely for the investigation of the
structural integrity of airframes. aireraft engines. and
wrcratt hardware components within hoth military and
commercial aviation. Recent wide-seale  performanee
testing using. NDE Tas resulted in - the formulation of
serionts allegations challenging the previously aceepred
abilits of \ir Foree techuicians o the field to find flaws
e aireraft straetures with the precision and reliabiliny
demanded by aireralt design engineers. \s a result, the
\ir Foree has identified  the improvement of the
apportunines for field practiee of the ultrasonic NDI
tectingque as being an urgent training requirement. Thus,
the prime shjective of this effort i< 10 develop a detailed
specilivation of a protots pe trainer o be used 10 develop,
measure. and sustain the operational proficiency of \ir

Preparing Aireraft Pan
for Nondestruet™ e [nspection
Tramer

Foree personnel to use the altrasouic NDI technique. A
secondary objective is 10 gather svstematic information
about the utility of two previously developed preliminary
handbooks for the design of training equipment for
maintenance personuel. The specification of the trainer
will he accomplished through the implementation of the
preliminary handbooks in two phases, [nothe fiest phase.
the  performance capabilities of the trainer will be
defined. along with the behaviors 1o be sustained by the
trainer. ln the second phase. procedures outlined in the
handbooks will be followed 10 determine the
engineering/physical characteristies which the trainer
must have in order to provide the functional
characteristies.

Utilization: The result of this effort will be a complete
and detailed set of specifications for an ultrasonic NI
trainer which may he used by an equipment acquisition
ageney to acquire a protolype article. [is anticipated that
acquisition of such g trainer will improve the reliabifin
of ultrasonic NDIs within aireraft maintenance programs
ultimately resulting in safer. less costhy USAF ground and
flight vperations

AFHRL Contact:  Robert Summers
AFHRL/LRY
Lowry AFB CO 80230
Autovon 920- 1380
Commereial (303) 370- 1380
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Titde: Comparative Evaluation of High and Low
Fidelity 6883 Maintenance Simulators with Actual
Equipment

Description: Despite the fact that simulators have been
used for vears. methodologically  sound  comparative
studies of the instructional and cost effectiveness of
simulators and actual equipment trainers are rare. For
example. decision makers still lack reliable data on the
following major research issues. Do simulators train
students as effectively as or more or less effeciively than.
actual equipment? What are the relative life-evele costs of
these devices? \re procedural types of tasks versus more
difficult diagnostic types of tasks learned more
effectively on simulators or actual equipment?  Does
three-dimensional (3D) or wo-dimensional (2D)
simulator technology assist students of lower ability 10
pecform maintenance technician tasks as competently as
higher ability students? Fmplrlml answers are requiced
if further simulator training is to produce task competent
performers for the least cost!

To provide competent maintenance technicians to the
field. expensive actual equipment is customarily
emploved for training. \s a training deviee, actual
equipment  does not readily  permit the controlled
presentation of malfunctions representative of
troubleshooting problems oceurring frequently in
operational settings. Less expensive real-time simulators
do possess the capability for troubleshooting training
which incorporates hands-on practice to increase
troubleshooting skifl on a sample of field-related
maintenance problems. hn addition 1o improved skills
training. properly  designed  computer-based training
simulators also have the potential to release more
expensive actual equipment for operational readiness, To
this end. objective data are required to determine the

conditions and abternative simulion designs that resuh
in job conepetent personnel fur the least cost.

Utilization: The major objectives of the present <tudy
are to determine the comparative etfectiveness of the ()
6883 actual equipment rainer. (b) 3D <unulaor. te) 2D
simufator on dimensions of the following:

L. Tash Training Effectiveness
2. Transfer of Training

3. Task Time

| Lafe (:}1'|n' Costs

5.0 \uitudinal Aeeepranee

. Field Performance

To ;l('q'umpli.-h these objectives. appropriate pre-course
control measures of task related learner characteristios
were developed and administered 10 all trainees during
foge-1ugl. Additionalhv. an independent sample o
troubleshooting performance tests (TPT) representative
of the tvpes of task prablems o be encountered in the
lieldowere administered 1o trainees after exposure o the
stmulaor and o the actual equipment trainer training
conditions. The TPT consisted of 1wo  major sk
perlormance categories: () procedures following and ()
manual troubleshooting, Transfer of training. time. and
life-cvele cost data are currently being gathered 1o
determine the relative effectiveness among the thiree
training devices (aetual equipment. 3D and 2D
simulators).

AFHRL Contact:  Gerard M. Deignan
AFHRI/ZLRTT
Lowry AFB €O 80230
Autoyon 92023391
Commercial (303} 3T0-3391

Peclormance Testing aw F-111
0883 Test SMaton Simualator
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F-16 Eogine Diagnosties

\ireralt Maintenance
Trainer (SAMT)

System Simalated v@™
A

Title: Handbooks and Model Specifications for the
Design and Development of Maintenance Simulators

Description: The objective of thix study s o colleet,
analyvze. and document dana in order 1o develop a set of
introductory  handbooks for Insiructional  System
bBevelopment (1SD) teams and  Training  System
\equisition managers involved in requirements
development. design. and procurement of maintenance
simulators. In addition. this effort requires the
development of model funetional specifications for the
design of both organizational and intermediate level
matntenance training simulators for utilization in
resident schoob and field training environments. The six-
step approach that will be used involves the collection.
analysis. and  documentation of information on the
design. fabrication. and life-evele maintenance of
maintenance simulators, This researeh is being conducted
by a contractor through a process of information
requitements analvsis o inelude development of
techimigques amd decision aids based upou an analvsis of
maintenance task elassifications. and development of
guidelines/bandbooks and model specifications which
incorporate the preceding data collection and analysis,
The IsD handbook  provides procedures for (a)
determining  the most effective mis of rraining
equipment (irainers primarilyv used by students 1o
provtiee required tash/part-task activities) for all types of
maintenatee rraining requirements. (h) preseribing the
most appropriate design features and trainers, and (¢)
documenting maintenance simulator design so that it can
he elticientiy translared by o Svstems Program (ffiee

o™

e n‘

(SPO) Training Deviee  Nequisition Manager into a
procurement specification with the aid ol the SPO
handbook.

These procedures will be implemented on electronie word
and data processing equipment to explore the feasitnlin
of the technique and to assess the nmpact on the tme
required in conducting ISD v separate model
speeification/lundbook  will be developed far SPO
pa'rsnnm'l providing a fill-in-the-blank  model
specification and a handbook providing background and
informaiion refevant to the specitie requirement. These
entries will be number coordinated with the ISD model
specification to assure that training requirenents are
fulfilled. This will also provide a basis for acceptance
testing 1o verify that the deviee does in fact provide the
required instruction. Partial results of this investigation
are technical reports \FHRL-TR-79-23. and A\FHRL-TR-
80-23.

Utilization: It is anticipated that the resultant documents
will be useful to ISD 1eams during the development of
training specifications for maintenance simulators and 1o
the SPO activities in the translation of these training
reguirements into equipment speeifications in such a way
that efficient and effective training devices will result,

AFHRL Contact:  Fdgar \. Smith
AFHRLZLRTT
Lowry AFB €O 80230
\utovon 920- 1380
Commercial (303) 370- 1380
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Technical and Maintenance Training

Title: F-16 Simulate © Aircraft Maintenance Trainer
Evaluation

Description: To provide competent F-16 maintenance
technicians to the field. the Air Foree has recently used F-
10 Simulated Aircraft Maiotenance Trainers (SAMTs)
rather than the typically more expensive actual
equipment trainers. From the ten SAMTs developed. five
were selected to represent flightline koowledges and
skills required of maintenance technicians at the
organizational skill level.

To determine the training effectiveness of these
computer-hased SAMTs. a study curreatly in progress
requires (a) the development of objective. criterion-
referenced job sample performance tests that incorporate
critical knowledge and skills required of competent F-16
technicians. (b) the conduct of transfer-of-training
studies between each of the SAMTs and subsequent
flightline performance on actual F-16 aircraft 1o
determine each SAMTs contribution to job competency.
(¢) life evele costs of each SAMT compared to other
training alternatives. and (d) recommendations 1o
improve the design and implementation of instructional
features. e.g.. malfunction practice and student
performance monitoring capabhilities.

F-16
ENGINE OPERATING
PROCEDURES

Utilization: Previous research has demounstrated some
simulators are less expensive by a factor of two than
avtual equipment. Determining whether specific F-1o
SAMTs are also capable of produciag competent F-10
maintenance technicians at less cost than other training
alternatives is the reason for this studs.

To assist decision making. weapon  acquisition and
training managers in the F-10 Syvstem Program Office
also need empirical data 10 determine (a) the kinds and
range of maintenance tashs for which SAMT 1y pe devices
are instructionally cost effective. (b) how representative
and effective are the current simulated  malfunetion
practice problems of the real flightline mainenance
problems. and (e} how future simulators might be hetier
designed and utilized to produce competent maintenance
technicians. Preliminary data from this efforvar Hill AFB
is expected in February 1982,

AFHRL Contact: Gerard M. Deignan
AFHRL/LRT
Lowry \FB CO 80230
Autovon 926-3391
Commereial (303) 370-3301

F-16 Engine Operating
Svstem Simulated
\ireraft Maintenanee
Trainer (SAMT)
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Typical Interactive Computer Graphics Display

Title: Interactive Computer Graphics Simulation for
Intermediate Level Maintenance Trainer

Description: The potential for interactive computer
graphics 1o provide part-task simulation capability for
maintenance training is very high. The objectives of this
effort are (a) to demonstrate the feasibility of using
interactive graphics simulation as a cost-effective adjunct
in a learning center consisting of an F-111 6883
Converter/Flight Controls Test Station and a three-
dimensional simulation. (b) to investigate the training
effectiveness of graphics simulation, %c) to develop a
functional specification for a low-cost stand-alone
interactive graphics learning environment. and (d) to
explore suci issues as color. fidelity. and resolution
requirements. as well as embedded instructional
strategies such as the use of advanced organizers. The test
bed will be built on the existing research and
development capabilities of the computer-based
instructional system at Lowry AFB. These capabilities
include data collection and analysis. computer-assisted
instruction, and computer graphics generation. The basic
hardware configuration will consist of a high resolution
color graphics terminal and a video disc unit. The video
disc unit is capable of representing a variety of adjunct
media which could be used for the final design of a
simulator: microfiche. video tape. slides. film. etc.

89

Utilisation: This research will produce a graphics
simulation for 6883 test station tasks, specifications for a
low-cost device targeted for the training environment and
a research test bed for the resolution of issues associated
with maintenance training graphics simulations.
Furthermore, the test bed can be considered as a
prototype system for establishing functional
specifications for a variety of part-task training
simulations. Such a system could be used by the Systems
Program Office in determining least-cost simulations.
Graphics simulations have been successfully employed in
many equipment operator and maintenance training
situations. This effort is extremely important in
determining the correct match for a training task and its
ﬁ:aphics level simulation. The results of this effort will

used to develop graphics level simulations for new
weapons systems ans equipment as well as for current
systems.

AFHRL Contact: Brian Dallman
AFHRL/LRT

Lowry AFB CO 80230
Autovon 926-3391

Commercial (303) 370-3391

Title: Personnel Requirements for Non-
Conventional Instruction

Description: This effort will investigate the role of
instructional support personnel in non-conventional
instruction (NCI), e.g.. computer-based and instructor-
managed instruction. Instructor-perceived problems and
the range of instructor roles in NCI will be analyzed.
D .crminations will be made on possible roles for non-
instructor personnel (aides. proctors, helpers. etc.) and on
qualifications requisite to those roles in selected NCI
settings. Criteria for selecting instructors for NCI. and for
training those selected. will also be examined. In tracking
this cluster of additional factors which impact instructor
morale and performance, this effort supplements those
which have dealt only with training in the NCI instructor
problem.

Utilisation: The principal products of this effort will be
an analysis of problems in NCI. demonstration of
proposed personnel specifications. dguidelines for
improving instructor satisfaction and performance.
validated instructor training. and guidelines for
instructor selection and manning requirements. These
products will obviously find application across the range
of military technical training. as well as in the civilian
education and training sector.

AFHRL Contact: Robert H. Summers
AFHRL/LRT

Lowry AFB CO 80230
Autovon 926-339)

Commercial (303) 370-3391




Technical and Maintenance Training

Title: Effective Application of Computer-Assisted
Instruction Within Different Instructional Settings

Description: The degree to which computer-assisted
instruction (CAI) is effective varies substantially from
one situation to another. This project will investigate the
factors that create those variations in effectiveness, with
the goal of establishing predictors of effectiveness of CAl
applications. Once all such factors have been so ordered,
they will be transformed into a decision matrix, which
will ensure that all relevant factors can be weighed in CAI
implementation decisions.

Utilization: The ultimate product of this effort will be a
course managers handbook that will prescribe the
appropriate level of CAI application and will identify the
required resources. This handbook is expected to be used
for training development decisions in all military
technical training.

AFHRL Contact: Robert H. Summers
AFHRL/LRT
Lowry AFB CO 80230
Autovon 926-3391
Commercial (303) 370-3391

Student Preparing to Take a Computer-
Assisted Instruction (CAI) Lesson

Title: Computerized Adaptive Measurement of
Achijevement

Description: In training, achievement tests tapping
several domains are typically administered at various
points during a sequence of instruction. In such
situations, information concerning an examinee’s
standing within a single domain at a particular time may
come from a multitude of sources, including (a)
performance on a test of that domain, (b) performance on
a concurrent test of a related domain, and (c)
performance on relevant domains at an earlier point in
the instructional sequence. In previous work a procedure
for simultaneously assessing an examinee’s standing
within each of a variety of domains was developed. In this
work, further refinement of this procedure is being made
as well as developing procedures for incorporating
information from prior assessments. Kelated studies
concerning how dimensions of achievement change over
time are also being made. These studi& have led to an
examination of adaptive testing strategies which make
use of this collateral information. as well as
characterizing individual growth over an instructional
interval. This is a basic research project funded jointly by
the Army, Navy, and Air Force.

Vtilization: This research holds promise for
dramatically affecting the measurement of training
outcomes in Air Force training. Testing and measurement
in training typically requires a substantial proportion of
the overall training requirement. The procedures derived
from this research can increase the precision of the
training measurement while markedly reducing the
amount of time required to accomplish it

AFHRL Contact: Roger Pennell
AFHRL/LRT
Lowry AFB CO 80230
Autovon 926-4388
Commercial (303) 370-4388

Title: Task Proficiency Evaluation in Air Force On-
the-Job Training

Description: Task level proficiency evaluation
procedures were to be developed and specifically oriented
to On-the-Job Training (OJT) requirements for both
maintenance and non-maintenance applications. These
procedures were to provide operational guidelines and
training quality-control techniques for new approaches to
OJT evaluation. The OJT evaluation procedures that were
developed have been described in handbooks for use by
OJT administrators and by supervisors in ensuring that
task proficiency evaluations are conducted properly.
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Utilization: There is a recognized need for bever
operational procedures 1o determine whether individual
trainees in OJT programs have attained necessary task
proficiency. Current OJT sk proficiency evaluation
procedures are not as objective and standardized as they
should be. This effort explored and trird out new
alternatives for OJT task proficiency evaluation designed
to meet the needs of OJT trainers, and supervisors in the
field. The technique selected for futher development
involves the application of critical incident analvsis. and
it has been outlined in handbooks for field
implementation. The evaluation instrument developed by
this procedure is task specific and will have four distinet
levels of users. The first of these is the trainee. Because
the evaluation instrument is task specific. it can be used
by trainees as a self-test of their ability 1o perform the
task. The second level of users is the assigned OJT
trainer. The evaluation instrument allows the trainer 10
determine trainee proficiency in terms of observable
activities. The third level of users is the supervisor.
Because the evaluation instrument is task specific and
identifies observable activities. the supervisor is able to
use it as a proficiency measure for all personnel assigned
to perform the task. The final level of users consists of
those responsible for determining the current state of
OJT training efforts and the qualification levels that
result from those efforts. Users at this level would be OJT
managers and administrators. quality controllers.
standardization and evaluation personnel. and evaluators
and inspectors at all levels.

OJT Instructor Explaining F-111 Gun System

AFHRL Contact:  Capt Richard T. Dincen
AFHRL/ZLRTT
Lowry AFB €O 80230
Autovon 926-1388
Commercial (303) 370-1388

Title: Development of Specifications for an
Integrated Training System for Air Foree On-The-
Job Training

Description: \ system definition study of Air Force On-
the-Job-Training (OJT) is to be conducted and a detailed
functional specification prepared for design and
development of a new integrated OJT evaluation and
management system. This research will (a) idemify
requirements and functions at all levels of the OJT
program and propose alternative approaches to meeting
the requirements and performing OJT system functions.
(b} define a primary prototype system. along with
alternative systems. to meet the needs of the Air Force
OJT program. and (c) by means of trade-off analvses.
produce a detailed system development specification for a
new OJT system prototype. This specification will
subsequently be used to develop and demonstrate a
computer-based integrated training system for the
development. management. and quality control of OJT.
This effort has been expanded to include a cost benefit
analvsis of the proposed svstem and a detailed site
selection study.

Utilisation: The present effort will culminate in
functional and design specifications for a new OIT
system. The following benefits are anticipated from the
implementation of such a sysiem: (a) better techniques
for systematic definition of 1ask training requirements
and improved task evaluation procedures for OJT. (b) the
use of state-of-the-art instructional technology in the OJT
setting. (c) the introduction of computer-supported
scheduling record-keeping, testing. and training
management into OJT. and (d) the development of OJT
cost and capacity models. In general. the system to be
developed will be useful to managers at all levels of the
OJT program, in both maintenance and non-maintenance
areas. from base level up through the Air Staff.

AFHRL Contact: James R. Burkett
AFHRL/LRTT
Lowry AFB €O 80230
Autavan 920- 1388
Commercial (303) 370-1388
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TECHNICAL SUPPORT

Title: Technical Support of Comprehensive
Occupational Data Analysis Programs

Description: The Comprehensive Occupational Data
Analysis Programs (CODAP) system was developed to
provide an efficient and effective method of identifying
and classifying jobs in a rapidly changing Air Force
environment. The Technical Services Division develops,
maintains, documents, and provides training in the use of
the CODAP system by data processing personnel at the
Laboratory and at the USAF Occupational Measurement
Center. The basic input to the system is information
provided by a large number of supervisors and job
incumbents in the occupational area being studied.
Because the data are collected at the worker-task level,
CODAP provides a base of information that can be viewed
in many ways and then used to address new and
unanticipated management questions whenever they
arise. The purpose of the technical programming support
is to improve the operational efficiency of the programs
and to develop interactive terminal routines which relieve
most of the less critical activities associated with setting
up computer runs.

Utilisation: In addition 1o its operational usages in
developing and validating the content of training
programs, CODAP is being used to address questions
about the requirements of jobs that will be integrated
with the initial personnel selection process and eventually
with the Person-Job Match model. Although developed by
the Air Force, all branches of the Department of Defense,
as well as the British, Canadian, and Australian Forces,
have incorporated CODAP in their operational programs.
Many state and county governments also are beginning to
use CODAP to validate their traditional testing and
selection procedures and, at the same time, to develop
performance evaluation criteria. Educational institutions
are using CODAP to modify the curricula of the
vocational education programs.

AFHRL Contact: SrA Michael R. Staley
AFHRL/TSOZ
Brooks AFB TX 78235
Autovon 240-3928
Commercial (512) 536-3928

Title: General Purpose Program Development

Description: The Technical Services Division develops.
maintains, documents, and provides training in the use of
general purpose computer software. This software
includes the broad categories of language translators,
such as pre-compilers and interpreters: utility programs,
such as sort/merge and report writers: general purpose
applications programs, such as correlation/regression
analysis and multi-dimensioned frequency distributions;
and subroutine libraries containing common computing
algorithms. The Technical Services Division is
responsible for over 460 general purpose and statistical
analysis programs and over 2,200 pages of users guides to
those programs. Benefits to the Laboratory derived from
the development of general purpose programs include a
reduction in the number of unique occurrences of a
computing algorithm and thus a decrease in the
opportunity for error; an increase in individual
programmer productivity by reducing the number of
special purpose programs to be written and audited: a
standardization of products which reduces analysis time
by the researcher; and a concentration of program
maintenance and enhancement activities into a group
specialized in the production of efficient computer
software.

Utilisation: General purpose software supports virtually
all Univac 1100/81 data processing activities related to
the AFHRL research programs. as well as the
computational support to other agencies, such as the Air
Force Manpower and Personnel Center and the USAF
Occupational Measurement Center. One such program,
PILOT, was designed as a high-level. utility
programming language specifically for the development
of interactive programs with complete control of all
Univac 1100/81 facilities and file types. PILOT was used
to create three special interactive terminal systems for use
by noncomputer-oriented personnel at AFHRL. These are
the Tracking Research Utilization system used by the
Applications and Liaison Office: the Risk Information
System for Cost Analysis model for the Analysis and
Evaluation Office; and the operational Air Force Officer
Qualifying Test scoring system operated by the Air Force
Manpower and Personnel Center staff located at AFHRL.

AFHRL Contact: Charles R. Rogers
AFHRL/TSOZ
Brooks AFB TX 78235

Autovon 240-3928
Commercial (512) 536-3928
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Title: Follow-Up on AFROTC Graduates with Scores -

of 20 and Below on the Officer Quality Composite of
the AFOQT

Description: In the fall of 1971, the Air Force Reserve
Officers Training Corps (AFROTC) was authorized to
begin enrolling applicants for the advanced AFROTC
program without regard to the individual’s Officer
Quality Composite (OQC) score. Prior to this approval,
cadets were required to score 25 or higher on the OQC for
admission to the program. After approval, applicants
were selected by use of ““The Multiple Factor Selection
System’ (MFSS). This system involves a ““whole person”
concept in which all available information about the
applicant is considered, along with the OQC score which,
although still a factor. is no longer a single eliminating
element. Comparisons of 320 AFROTC graduates
commissioned in FY74 under the MFSS and a
comparative sample of 960 non-MFSS AFROTC
graduates commissioned in FY74 have been made each
fiscal year from 1976 through 1980 to study the long-
term similarities/differences in undergraduate pilot
traiging, undergraduate navigator training, technical
training. officer effectiveness report ratings, and,
continuation in the Air Force.

Utilization: The results of this long-term effort will be
used by AFROTC 1o assess the impact of MFSS on the
active duty force and to aid AFROTC to determine
acceptable performance levels in deciding whether to
continue or modify present enrollment requirements.

AFHRL Contact: Charles A. Greenway
AFHRL/TSOW
Brooks AFB TX 78235
Autovon 240-3955
Commercial (512) 536-3955

Title: Officer Effectiveness Report System

Description: Officers are normally given Officer
Effectiveness Report (OER) evaluations once a year. The
evaluations are used as (a) a tool in determining the
individuals best qualified for promotion. (b) a tool for
making assignments, (c) a counseling device, and (d) a
general personnel management tool. In addition, these
reports aid in the monitoring of the rating trends. The
automated OER report system uses the OER records,
which have been transcribed to magnetic tape. to produce
summary reports on a quarterly and yearly basis for
grades of lieutenant through colonel. separately. The
reports aid assignment managers, career monitors,
personnel managers, and OER monitors.
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Utilization: The OER detail and summary reports have
allowed Air Force managers, policy makers, major
commanders, and separate operating agencies to track the
progress of the OER and to identify trends, problems, and
areas needing emphasis. In addition, the selection board
secretariat uses the statistics in their pre-promotion board
preparations. The data have been used in numerous
briefings presented throughout the Air Force at all levels.
On several occasions, information extracted from the
reports has been briefed and discussed with Corona
Conference audiences comprised of the Chief of Staff and
major commanders. The system contains and reports
information not available in any other automated
personnel data system. The Air Force is in a better
position to monitor the OER system as a result of the
summary reports developed by AFHRL.

AFHRL Contacts: James L. Friemann
AFHRL/TSOX
Brooks AFB TX 78235
Autovon 240-3955
Commercial (512) 536-3955

Calvin C. Fresne
AFHRL/TSO)

Brooks AFB TX 78235
Autovon 240-3921
Commercial (512) 536-3921




Technical Support

Title: File Item Data Organizer

Description: The File Item Data
Organizer (FIDO) data base containing
selected data elements from Air Force
Manual 300-4 was designed, developed,
documented, and is being kept current by
the Technical Services Division. FIDO
evolved from the need of research efforts
involving present and longitudinal sample
selection where codes contained in the
AFHRL unique data base had to be
identified and interpreted by research
scientists. A major FIDO application is the
preparation of file edits. In such an
application, a microfiche report is
prepared, containing both the frequency
and English language meaning for each
code value within each data element of a
file. Use of “‘on the shelf” file edits can
effectively direct the research planner’s
attention to potential problem areas in
construction of working samples from
master files. FIDO also contains an automated inquiry/
reirieval system vital for the establishment of data bases
for personnel research projects and probe analysis to
determine the feasibility of proposed major research
efforts involving data bases. FIDO is on-line on the
Univae 1100/81 computer system at AFHRL. It consists
of 688 Air Force and DOD defined data elements used in
automated Air Force Personnel Data Systems; these
elements include security classification, grade, Air Force
specialty code, and major academic field. The update
procedures now in use are to be improved so they will
provide more accurate and timely data. Also, procedures
are to be developed to get this information directly from
the Air Force Data Systems Design Center data base; the
update procedures are now supplied to AFHRL monthly
by magnetic tape.

Utilization: FIDO directly supports virtually all facets of
personnel and manpower research condugted by AFHRL.
Many research efforts involve longitudinal studies of
specific samples cutting across many different data files
and code values over varied time periods. Automated
availability of Air Force and DOD defined data elements,
as well as other nonstandard data elements. with their
data items and meanings across time. when combined
with heavy usage by programmers/analysts, represents a
sizeable savings in work hours. These hours would
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System Maintenance and Update

otherwise be spent in researching hundreds of manuals
and/or microfiche by hand in order to find the needed
code properly identified for a given historical time
period. As FIDO is implemented. scientists may on
retrieval specify all code values in effect dating back to
the establishment of a given data element or may specify
inclusive dates and get only those codes in effect during
the interval in question. The data can be displayed on a
remote interactive terminal, or a hard copy may be
requested showing title, data name. definition/
explanation, code values, effective dates. and explanation
of code values. The Laboratory staff estimates the system
is used approximately 4.000 times per year. The times
accessed represent the number of files for which FIDO
definitions are obtained. On a large file. such as that for
the Uniform Officer Record, distributions can be
obtained for 1,954 data elements. A conservative estimate
is that an average of 50 data elements are researched each
time the FIDO system is accessed. resulting in a total of
200.000 data elements per year.

AFHRL Contact: John R. Rogers
AFHRL/TSOH
Brooks AFB TX 78235
Autovon 240-3937
Commercial (512) 536-3928
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Title: Human Resources Research Data Base

Description: A series of data bases containing
information on personnel and training systems has been
developed and updated with FY 81 data. Software has
been implemented to process. organize. and display
selected information from a single data base and 0
cansalidate information on a common subgroup from two
or more data bases. Procedures are established to receive
automated personnel and training data generated in
standard and command-unique data systems separately
on officers and enlisted personnel which reflect personal
characteristics at time of entry. performance outcomes
during flving or technical training, career status at
prriodic intervals and information related to reenlistment
or separation. Special files will be created to meet long-
term study requirements and longitudinal files will be
constructed to facilitate siudies in career development.
File management and information retrieval procedures
have been developed and are maintained under
Microform System 1B-73.

The data bases include records on all active duy Air
Force enfisted and officer personnel at 0-month intervals
and on Air Force Reserve and National Guard personnel.
Also included are records of graduates from basic

Master Research
Data File
Development

military training. technical training, and flying training
programs and from the Officer Training School and
Reserve Officers Training Corps commissioning
programs. Other records reflect separation and losses
from active duty. Special purpose longitudinal files
derived from these data bases significantly reduce daia
processing requirements in many personnel and training
resedtch studies.

Utilization: The data bases represent a low-cost means of
acquiring and maintaining information used in the
development and validation of personnel selection and
classification instruments. development of assignment
procedures. derivation and revalidation of promotion
systems. and special purpose analyses to determine the
fong range impact of specific personnel and training
polices. The availability of these data makes it possible 10
varry out studies on numerous aspects of the personnel
and training systems that would otherwise be infeasible.

AFHRL Contact: Calvin C. Fresne
AFHRL/TSOJ
Brooks AFB TX 78235
Autovon 240-3921
Commercial (512) 536-3921
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Technical Support

Title: Technical Training Graduation/Elimination
Rates

Description: An analysis of technical training graduation
or elimination rates (a) provides personnel managers with
data to track elimination rates of enlisted personnel from
basic residen: technical training courses, (b) provides
information on the characteristics of successful and
unsuccessful students in basic resident technical training
courses with regard to mental ability, aptitude,
educational level, race and sex, and (c) appraises the
effects of the 4-year, 4-year guaranteed, 6-year and 6-
year guaranteed enlistment options on success rates in
basic resident technical training courses. Summary
reports are prepared quarterly for Air Force enlisted
persoennel who terminate technical training in each
juarter of the fiscal year. Frequency counts and
percentages are reported for each reason for termination
of training, such as graduation, academic elimination,
and medical elimination. Frequency counts and
percentages are also reported for average Mechanical,
Administrative, General, Electronics and Armed Forces
Qualification Test scores for each basic resident technical
training course and selected special courses. All of these
frequency counts and percentages are reported for each
individual by race, sex, race/sex combined, 4-year or 6-
year enlistments, academic education level, and mental
category.

Utilization: The reports are being used to focus on total
attrition from technical training courses with special
emphasis on the high-cost electronics courses that require
a minimum score of 80 for admission. The reports are
used also for briefings at higher echelons and for
updating trends tables. Headquarters Air Force. Air Force
Manpower and Personnel Center, Headquarters Air
Training Command and the Recruiting Service also use
these reports.

AFHRL Contact: Charles \. Greenway
AFHRL/TSOW
Brooks AFB TX 78235
Autovon 2:4)-3955
Commercial (512) 530-3955

Title: Historical Data Base of Enlisted Personnel by
Cohort Year Group

Description: The Cohort Data Base supports  loss/
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reenlistment/extension analyses requirements/trends by
fiscal year of accession. This data base has been developed
covering accessions and associated loss/reenlistment/
extension transactions for a 10-vear period and is current
through the first half of FY8I. Statistical tables. which
are prepared semiannually. using this data base reflect (a)
percentage of total lost {within each tvpe of loss category).
(b} percentage of loss from accessed population at the
beginning of a vear to cover a 10-vear period. (¢)
cumulative percentage of loss. (d) percentage of those lost
in Basic Military Training (BMT) by type of loss categors .
(e) percentage of those lost subsequent to BMT by 13 pe of
loss category. () total percentage of exiending
population. (g) percentage of beginning population who
have extended and are on extension. (h) percentage
reenlisting. (i) percentage reenlisting with/without
bonus. (j) percentage reenlisting with less/more than 90
days to expiration of term of service. and (k) pereentage
of losses eligible/not eligible to reenlist. Statistical
summary tables to provide quick reference 1o the number
of individuals accessed in each fiscal vear also show the




On-Going Projects

{a) number lost. (b) loss rate. (¢) retention rate. (d)
continuation rate, (e} number reenlisted. and (f)
reenlistment rate. These counts and percentages are
repurted for each of the 10 fiscal yvears covered by the
report.

Utilization: These reports are used (a) to track enlisted
retention by cohort vear groups. (b} to relate enlisted
retention/reenlistment losses 1o personnel program
objectives. and (¢} to analyze the retention/reenlistment/
losses of cohort vear groups by various demographic
attributes. such as sex. race. academic education level.
Armed Forces Qualification Test group eategory. term of
enlistment. age at accession. number of dependents and
marital status. These reports are used by Personnel
Systems managers at Headquarters. Air Force, the
Military Personnel Svstem. and the Office of the
Secretary of Defense.

AFHRL Contact: Charles A. Greenway
AFHRL/TSOW
Brooks AFB TX 78235

Autovon 240-3955
Commereial (512) 536-3955

Cohort Data Base Design

Title: Air Force Personnel Survey Program

Description: The Technical Services Division provides
optical scanning and computational support on the Univac
1100/8] computer system for Air Force personnel
surveys approved by the Research and Measurement
Division of the Air Force Manpower and Personnel
Center. The data reduction and analyses of approximately
30 surveys per year are accomplished by using general
purpose computer programs developed by the Technical
Services Division. Pre-survey work includes sample
selection and the preparation of seif-adhering address
labels. The Technical Services Division also provides on-
site training for the Air Force Manpower and Personnel
Center programmers who are responsible for processing
survey data.

Utilization: Upon completion of each survey analysis.
the raw data files are retained for use in Laboratory
research programs. The survey products are used by Air
Force managers at all levels. A special Department of
Defense Engineer Survey conducted by the Joint Logistics
Commanders of the Air Force. Army, and Navy was
processed by the Technical Services Division.

AFHRL Contact: Charles R. Rogers
AFHRL/TSOZ
Brooks AFB TX 78235
Autovon 240-3928
Commercial (512) 530-3928

Title: Support to Other AFHRL Divisions

Description: The Computer Programming Branch of the
Technical Services Division performs large-scale statisti-
cal services and data-processing support for Laboratory
research programs. These services are performed in
response to approved work requests initiated by all
AFHRL divisions. In addition to the processing of work
reguests, the Quality Control Section of this branch
reviews that processing to ensure complete and accurate
results. ’

Utilization: During FY81, more than 250 work requests
were completed by the Computer Programming Branch.
At any one time, approximately 350 work requests are
open for processing. The following examples of research
projects illustrate the diversity of the work performed.
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Technical Support

Scheduling Data Processing for
Civilian Appraisal System

Civilian Appraisal System: The Promotion Potential
Appraisal System required the simultaneous analyses of
policy capturing data for 23 job families for the civilian
appraisal research team in the AFHRL Manpower and
Personnel Division. The Computer Programming Branch
organized a special team of programmers supervised by a
senior programmer/analyst to develop specialized
software and apply that newly developed software 10 the
analyses of the 23 job families. This technique proved so
successful that. after the project became fully operational.
the team was reduced from four to two members and still
was able to complete the 23 studies. plus two follow-up
analyses. 8 weeks ahead of the original projected
completion date.

Armed Services Vocational Aptitude Battery
(ASVAB): The “*Hierarchical Composition of Aptitude
Indexes. ASVAB 0 and 77" study was processed for the
AFHRI. Manpower and Personnel Division. The purpose
of this study was to compare aptitude indexes obtained by
hierarchical grouping procedures. optimum weighting by
least squares method of subiest scores. and conventional
aptitude indexes derived from the percentile form,

10

Occupational Research Data
Base: Three data files were
generated for the Occupational
Research Data Base (ORDB)
statistical display system. These
files consisted of information
extracted from Uniform Airman
Record (UAR) and Airman Gains
and Losses files. These data are
extracted annually. summarized
by duty Air Force Specialty Code.
career ladder. and career field for
first-term airmen. second-term
airmen, career airmen. and total
and annual input (calendar year).
The 1978 ORDB data file was
based on 195.089 UAR records of
airmen who were active during
1978 and consisted of 3.141.807
statistical variable data records.
The 1979 data file was based on
512,617 active 1979 UAR
records and consists of
approximately 3 million
statistical data records.

Sirength and Endurance: The “File Verification and
Generation for Strength and Endurance Followup
Surveys™ was performed for the AFHRL. Manpower and
Personnel Division in collaboration with the Air Force
Aerospace Medical Research Laboratory. The purpose of
this study was 1o create analysis files from survey data
gathered on eight enlisted specialties. The analysis files
were subsequently used as input designed to assess the
physical job requirements of strength and endurance
related to particular specialties.

Reading Ability: The "AFRAT XA and XB Normative
Analyses” study was performed for the AFHRL
Manpower and Personnel Division. The purpose of this
studv was to analvze two experimental forms of an Air
Force Reading Abilities Test (AFRAT XA and XB) which
are to be used to develop a remedial reading program in
the Air Foree,

AFHRL Contact:  Jimmy D. Souter
\FHRL/TSO

Brooks \FB T\ 78235
Autovon 240-3928
Commercial (312) 536-3928
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Title: Support to Outside Agencies

Description: The Computer Programming Branch of the
Technical Services Division performs statistical services
and data processing support for approved agencies outside
AFHRL. The Branch initiates the work requests on behalf
of the outside customers. These work requests are then
processed in the same manner as those for the AFHRL
divisions.

Utilization: During FY81, over 25 studies were
performed for outside agencies. The following items
illustrate the range of these activities.

Air Force Accounting and Finance Center: Records
on retirees being considered under the “‘Fulton CGC
Decision™ were selected from the AFHRL Historical Data
Base and provided to the Air Force Accounting and
Finance Center (AFAFC). AFAFC has reported that the
provided data have saved an estimated 10.000 man hours
and an enormous amount of calendar time. Paying the
affected retirees was hoth timely and efficient.

Transfer of Technology: During FY81. computer
software developed by the Computer Programming
Branch was shared with other agencies approved by the
Air Force Systems Command. These agencies were the
Maryland Center for Productivity at the University of
Marvland: the Australian Department of Defense: the Los
Angeles Unified School District: the Institute of Nuclear
Power Operations: the City of Springfield. Missouri: and
the United States Armyv.

Special Studies are Performed in
Response to Requests from Outside

Agencies

Surveys and Testing: Optical scanning and data
processing support for personnel surveys and special
testing were performed in support of the University of
Texas at Austin, the Joint Logistics Commanders, the
Electronic Security Command. and the Federal Bureau of
Investigation.

Officer Quality Composite: The “‘Equivalency of
Officer Accessions FY77, 78 and 79" was performed for
the Air Force Manpower and Personnel Center. The
Officer Quality Composite of the Air Force Officer
Qualifying Test was statistically compared between males
and females for possible gender differences in
assignment to 33 career fields open to both.

Reading Skills: The ‘‘Reading Skills and Requirements
(Dec 80 UAR)” study was performed for the Air Foree
Extension Course Institute (ECI). Reading grade level for
all enlisted personnel of skill level 5 and below on active
duty as of December 1980 was computed using a
conversion technique developed by AFHRL. ECI uses the
reading skills and requirements reports in conducting its
text quality control program. This report is essential
when interpreting the relationship between reading grade
level of ECI course materials and the reading skills and
requirements of the student body.

AFHRL Contact: Jimmy D. Souter
AFHRL/TSO
Brooks AFB TX 78235

Autovon 240-3928
Commercial {(512) 536-3928




FACILITIES, SYSTEMS, FUNCTIONS

COMPUTER FACILITIES

The Technical Services Division
of AFHRL maintains 8 general

urpose Univac 1100/81
U1100/81) computer system to
support research and
development programs.
Programs include extensive
personnel research at AFHRL,
medical research at the School of
Aerospace Medicine, both
headquartered at Brooks AFB,
and occupational measurement
by the Occupational
Measurement Center at Randolph
AFB.

The U1100/80 system includes a
3100-square-foot computer
room, and a 2100-square-foot
tape library which houses
between 15,000 and 20,000
active tape files. The tape library
is a historical data base of Air
Force personnel files dating back
to the mid-1940s. It contains 37
unique data files, the largest of
which is the Airmen
Reenlistment and Loss file containing approximately four
million records dating from 1955 to 1979.

The compter hardware itself is designed to accept data
tapes written in all standard formats. This allows the
laboratory to accept data collected by other organizations
on their computer systems. It also permits AFHRL 10
prepare tapes in formats acceptable to other organizations.
The U1100/81 system supports all major programming
languages to include FORTRAN. COBOL. and System
2000 which have the heaviest usages. Over 300 people are
authorized use of the U1100/81 through a variety of
access routes. Means of access include dial-up telephone
lines, dedicated telephone lines (these service Luke and
Williams AFBs. Randolph AFB. as well as AFHRL
contractors and the School of Aerospace Medicine at
Brooks AFB) and directly connected terminals (32 at
AFHRL).

In addition 1o the central computing facility at Brooks
AFB. AFHRL has computer resources at Williams AFB.
Lowry AFB. and Wright-Patterson AFB. The Automated
Data Processing Equipment (ADPE) at Williams AFB
consists of nine Systems Engineering Laboratory (SEL)
32/75 computers. three SEL 8600 computers. one SEL
7200 computer. a Univac 400 terminal system consisting
of two CRT terminals and a printer. a Univac 700 remote
batch terminal. and a Univac 200 terminal and printer.
The ADPE at Williams is used to support the Advanced
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Simulator for Pilot Training. which in turn supports the
primary mission of the AFHRL Operations Training
Division.

Located at Lowry AFB is a Control Data Corporation
CYBER 73-16. This system provides support for
computer-managed instruction and compulter-assisted
instruction for three operational Air Training Command
courses. The system is used as a research tool for the
development and evaluation of computer-based education
and training.

A Digital Equipment Corporation (DEC) PDP 11/20. also
at Lowry AFB. currently supports software and
instructional material development for maintenance
training simulation utilizing microprocessors. The svstem
is interfaced to the CYBER 73-16 and the PLATO I\
Systems to provide graphic hard copy capability for either
system.

Located at Wright-Patterson AFB is a DEC PDP 11/15
System which supports a research and development
project for ground operations training. The ohjectives are
to reduce training time and to improve performance of
weapons directors in missile and space command and
control systems. The project will utilize a special purpose.
high resolution. color raster scan three-dimensional
graphics display system.




LABORATORY OPERATIONS CENTER

The Laboratory Operations Center (LOC)was established
1o test the feasibility of combining word processing and
data base management in the same svstem. The LOC is the
focal point for =allecting and displaving data used in the
management of the AFHRL technical program. Using the
Generalized Data Base Management Svstem (System
2000). the LOC has established a Management
Information System reflecting status and resources data
for work units in the Laboratory’s research and
technology program. AFHRL personnel can retrieve data

and reports using System 2000 and the LOC data base.

The LOC can provide various tvpes of color output such
as textual. pie charts, bar charts. and line graphs suitable
for viewgraph and 35 mm projection. In addition 1o the
operational requirements. the LOC is developing software
that will enable the AFHRL product divisions to update
the data base directly using the Wang 2200VS terminals
and 1o retrieve data as desired through the Wang or any
other data processing terminals.

\udio teleconferencing was introduced to the
headquarters and remote divisions in May 1981 10
demonstrate the overall capabilitv. Various audio
teleconferencing equipment is being tried in order to
determine the type of svstem that best fulfills the AFHRL
requirements. A large sereen projeclion system was
installed 0 April JOBI. primarily 1o project color
graphies. Current capabilities allow projecting video
images from standard television. video disk. and video
tape. This s

tem will be used 10 project color graphic
displavs in near real time using a minicomputer to
produce the graphie illustrations using the Svstem 2000
data base. It will become the foundation for a future
management teleconferencing svstem at AFHRL and wil}
ultimately support data. graphics. voice. and slow-scan or
freeze-frame television images. Remote divisions will be
similarly equipped and thus provide the capability to
conduct full-scale teleconferences between two or more
locations.

OFFICE AUTOMATION

Office automation of AFHRL operates
within the Laboratory Operations Center
(L.OC) and has two functions. The one that
would be most apparent to an AFHRL
visitor is the office automation function,
which has largely done away with the use
of conventional tvpewriters. The
Paperwork Reduction Aet (PL 96-511) of
1980 has part of its requirements met hy
this reduction of 1ypewriter usage.
Throughout AFHRL. word-processing
computer terminals serve as the
correspondence-handling medium for
creating. editing. revision. transmitting.
and even receiving correspondence.
X ritten communication 10 the outlving
divisions and among the outlving
divisions is by electronic mail and is also
possible without a printed paper copy. The
second function is that of communication
with the LOC data base and occurs through
a direct connection ta the Univae 1100/8)
System 2000 data base. \FHRL s
currently using the Wang Laboratories
VS8 computer for hoth the word
processing and the data base functions.
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EXECUTIVE SUPPORT

The Executive Support Branch develops and implements
policies, procedures, and standards relating to
administration management and practices, military and
civilian personnel and manpower actions, and materiel
actions. The office provides staff guidance, assistance,
and surveillance over other echelons in areas of
functional responsibility for the Laboratory Commander.
The office staff evaluates administration, personnel, and
materiel procedures in other functional areas within the
Laboratory and operates the following programs:

TECHNICAL EDITING

manpower and organization; forms, publications and
reports management; document security; military and
civilian personnel administration (including training
programs): and organizational supply. Further, the
Executive Support Branch is the principal focal point for
host-tenant support agreements for the Laberatory and
off-base divisions; represents the Laboratory in dealings
with other agencies and higher headquarters in all areas
of functional responsibilities; and serves as focal point
for Inspector General visits and reports.

The Technical Editing Office serves as the focal point
for publishing the results of research and development
projects. Technical editing, copy editing, and final
composition of reports, journal articles, professional
papers, brochures, and other documents are accomplished
in this office. Guidance is provided to authors and
contract monitors to ensure that technical reports comply
with government regulations and professional standards.
Further, the office staff composes the camera-ready final
copy of reports, tests, survey forms, questionnaires, and
brochures; maintains ligison with the Public Affairs
Office to obtain clearance of technical reports for public
release; coordinates printing requirements; and
distributes technical reports, special reports, technical
papers, and TRACEs (a 1,000-word summary of a
technical report).

SCIENTIFIC AND TECHNICAL INFORMATION

The Scientific and Technical Information Office
(STINFO) plans and directs the STINFO program,
including the Technical Library, to meet the information
needs of scientific and technical personnel in managing,
monitoring, and conducting research and development.
STINFO plans and directs the recording of the corporate
history and develops and maintains contract data
management policies and procedures. STINFO
implements Air Force foreign disclosure
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policies and procedures and arranges for authorized
release of military information to foreign governments
and foreign nationals. The Office maintains close liaison
with foreign technology personnel to ensure that foreign
research results are available to Laboratory personnel.
Further, the Office serves as the focal point for small
business and potential contractor programs. patents/
inventions/copyrights, overseas travel. and security and
policy review.
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MANAGEMENT AND SCIENTIFIC INFORMATION SYSTEM

The Management and Scientific Information System
(MASIS) is designed by and for research and
development program managers in the Air Force Systems
Command. The system integrates financial, technical
program, and procurement status data into a single data
base. Even though all the information systems at the
Department of Defense level are still being designed to
satisfy the needs of a single functional area, the
integration of the laboratory information into a single
data base permits maximum use of ‘%e data with a
minimum amount of input.

Work unit data in MASIS are recorded and retained at the
funding action level. For in-house work, the funding
action is initiated for the annual estimate of resources.
Estimates are updated 10 actual amounts at the close of
each fiscal year from data extracted from the Job Order

Cost Accounting System. Funding action for a specific
contract or grant is linked to the basic contract or grant
record. The basic contract and all follow-on contracts or
grants that are a part of the same work effort are
mechanically linked together.

The MASIS programmed subsystems are designed for
flexibility. The computer programs, rather than being a
collection of independent programs that must each be
altered when changes are made to the system, are instead
a highly integrated system of programmed subsystems
that provide the flexibility and responsivemness required
of a management information system.

Today, MASIS represents the most comprehensive

common system link among all Air Force Systems
Command laboratories.

JOB ORDER COST ACCOUNTING SYSTEM

The Job Order Cost Accounting System (JOCAS) consists
of more than 80 interactive computer programs used by
the Air Force Systems Command for the mechanized
accounting of all its resources. All funds and labor are
channelled into this system by the base finance units and
the laboratories. AFHRL receives over 40 JOCAS reports
monthly detailing the resources expended by current
month, as well as by year-to-date accumulations.

The JOCAS reports provide resources information to
assist managers in optimizing their use of manpower and
funds and also in planning for future requirements. Each
work unit is identified by a unique job order number and
all resources directly supporting a particular work unit
are charged 1o that unique number. One of the primary
uses of JOCAS is to identify and track all reimbursement
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earnings 1o assure that the reimbursement programs are
earned fully, that the proper organization is billed for
these earnings, and that these earnings are credited to the
unit which earned them.

Various JOCAS reports are analyzed to detect trends in
the use/expenditure of AFHRL manpower and funds.
Studies are conducted to identify AFHRL direct and
indirect labor trends for total laboratory manning, as well
as for scientific and engineering personnel and
technicians. Similarly, studies identify the funds
expenditures in various categories, such as customer,
technical planning objective, direct, indirect, and
systems. These studies show historical trends over several
years and provide valuable management information for
optimizing the use AFHRL resources.




LIBRARY FACILITIES

The AFHRL Library provides services for the
headquarters staff offices. and those divisions on Brooks
AFB as well as for divisions and offices located in other
geographical areas. These services include the acquisition
of books. journals, and other library materials.

The Library has online access to the Information Central
System at anht Patterson AFB, DIALOG Information
Services, Inc. at Palo Alto, California. and the Defense
Technical Information Center's Defense RDT&E Online
System at Alexandria, Virginia. During the fiscal year.
the library staff accomplished 136 online literature
searches.

The Library continued its policy of not binding journals
available on 16mm microfilm and of converting backfiles
to microfilm. There are now 536 microfilm cartridges in

the collection and one cartridge microfilm reader/printer.

The Library participates in two consortia—the San
Antonio Area Online Users Group and the Health
Oriented Libraries of San Antonio (HOLSA). The journal
holdings of this library are included in the HOLSA union
list of serials. Library holdings at the end of the fiscal
vear were 12.995 books and bound volumes of journals.
11.334 technical reports (2.080 of these are on
microfiche), and 392 journal subscriptions. The office
collection at the Logistics and Technical Training
Division. Wright-Patterson AFB. consists of 305 books.
The Technical Training Branch. Lowry AFB. has 241
books and 46 journal subscriptions. The collection at the
Operations Training Division, Williams AFB, includes
392 books and 23 journal subscriptions.
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TRI-SERVICE COOPERATION

The Department .of Defense has advocated joint
development efforts among the services for some time.
The Air Force Human Resources Laboratory routinely
cooperates with comparable laboratories of the Army and
Navy on matters of mutual interest. We exchange
statements of work on a routine basis, avoid unnecessary
duplication, *“‘borrow’’ from each other, engage in joint
efforts where all parties are benefited beyond what any
could do alone, and even track the lessons learned with
implementations of our basic technologies ir the
different environments provided by the separate s=rvices.

Several Memoranda of Agreement (MOA} ex....1ples
will show the kinds of cooperative efforts carried iat by
the tri-service agencies.

A March 1980 MOA defines a joint effort of
projector technology development to be cor.ducted
cooperatively by AFHRL and the Army P1gram #anager
for Training Devices (PM TRADE) with both services
contributing funds and in-house resources to its
accomplishment. This program will develop and evaluate
a new display format for simulators and aircraft with an
air-to-ground combat mission.

This Memorandum of Agreement lists the following
objectives:

a. To provide for joint Army-Air Force
participation in the development of visual displays for
crew training simulators, to include the following specific
iems:

(1) Continued participation by Air Force in
Scanned Laser Visual System (SLVS) development
conducted by PM TRADE.

(2) Development of high resolution, high
brightness light valve color TV projectors.

b. To develop new techniques and technology for
advanced computer generated imagery and its adaptation
to advanced display techniques for real-time crew
training simulators.

c. To provide for joint participation in conducting
the evaluation of these advanced technologies.
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The products of this effort would be mutually
beneficial to all services. The Air Force will obtain
information on the engineeriag feasibility and training
utility of the light valve projection system versus the
helmet-mounted display for meeting the resolution
requirements of air combat simulation. The Army will
obtain data on the utiliity of a small high resolution area
within a lower resolution wide field of view to meet the
visual display resolution requirements for effective
attack helicopter simulation. Trade-off studies can also be
made between the inset raster display technique and the
helmet-mounted display for presenting high resolution
tecgets. In addition, the Army will receive engineering
and training data from helmet-mounted-display research
pertaining to the performance effects of varying
resolution levels for specific air-to-surface weapons
delivery tasks. This program will extend to
approximately the end of FY83.

Another tri-service cooperative effort centers on the
need for an advanced instruction delivery, management,
and evaluation capability.

Military training is a major activity. On an average
day in FY81 about 204,000 active duty personnel and
about 30,500 National Guardsmen and Reservists
underwent some type of formal training in one or another
of nearly 9,000 organized courses of instruction
developed and maintained by the military training
organizations. The cost of this effort was about $8.771
billion in FY81, and the support of about 184,400
military and civilian personnel was required for formal
instruction, instruction support. school administration.
and student supervision. About 1.8 million officer and
enlisted active duty personnel benefited from this activity
in FY81.

Every index indicates a diminishing ratio of training
resources to training requirements. The solution to this
dilemma is to increase training productivity through
application of available and emerging high technology.
The tri-service agencies are investigating the feasibility
of establishing a Joint Service Computer-Based
Instruction Development Center. The agencies have
already developed a truly integrated tri-service
architecture for advanced computer-based instructional
systems.
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These examples give some indication of our joint
projects and common interests. Our technology base is
common across the Department of Defense and must be
integrated to an unusual degree with our sister-Service
Laboratories. Our Laboratories’ missions are not
identical. however. so we must also coordinate with other
Army and Navy Laboratories and organizations such as

Naval Training Equipment Center and PM TRADE.

AFHRIL maintains an MOA with the Army Military
Personnel Center (MILPERCEN) at Alexandria, Virginia.
for backup computer processing support in case of
extended computer outage.

In May 1981. the Commanders of the three military
personnel and training research laboratories. Col Ronald
W. Terry (AFHRL). Col Franklin Hart (AR!) and Captain
James Kelly (NPRDC) teamed with the Personnel and
Training Group of the National Security Industrial
Association (NSIA) to present “The First Annual NSIA/
DOD/Industry Conference on Personnel and Training
Factors in Systems Effectiveness.”” Viewed as the
manpower. personnel and training analog to the DOD/
Industry ~Training Equipment Conference.” an annual
event focused upon hardware centered issues. the Tri-
Service/NSIA organizers of this conference perceived the
need 1o provide a non-hardware personnel and training
forum.
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The objective was to provide a forum for industry
and government attendees to review and discuss the
major applications, features and thrusts being pursued in
the areas of personnel performance and training
technology by the military services and industry, with
particular emphasis being placed upon the incorporation
of manpower, personnel, and training considerations in
the system acquisition process.

It was generally concluded by both materiel and
personnel and training conference representatives that, in
the face of rising personnel costs and declining manpower
base, personnel and training must be made part of the
acquisition process. Some of the policies exist but there
are no adequate ways lo measure or validate competing
proposals or contractual performance in meeting design
goals with respect to personnel and training
considerations.

Plans are underway for the Second Annual
Conference in 1982 in San Antonio. to follow up on the
results and recommendations of the first conference.
Colonel Terry. Commander of AFHRL. will co-chair the
1982 conference. The theme will be **What Differences
Can the Personnel and Training Technologies Make in
Systems Effectiveness.”
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APPLICATIONS AND TECHNOLOGY TRANSFER

Technology transfer (T?) is a major effort of the Applications and Liaison Office of AFHRL. Technology transfer is the
process through which the Laboratory ensures that R&D products find their way to users who will apply the results of
R&D efforis. The Laboratory has developed formal processes which monitor, evaluate, measure, and feed back the impact

of R&D products, including basic and applied research.

DoD Applications:

The main objective of the Laboratory is to develop R&D
products that impact the primary mission of the Air
Force. After users receive these products they evaluate
the timeliness, completeness, clarity, implementation
feasibility, relevance of the findings, and the overall
impact of the research on the Air Force. AFHRL uses the
results of these evaluations to judge the overall value of
the Laboratory’s R&D efforts and to make adjustments on
ongoing programs, if appropriate. It has been found that
about 90% of Research users are satisfied with Laboratery
R&D efforts, a very high percentage for any R&D
programs. However, the Laboratory is constantly striving
to increase user satisfaction with R&D products.

Research and development is a dynamic process,
constantly adjusting to changing environments. Air Force
needs are identified years before actual R&D products are
delivered. A few typical examples of outstanding AFHRL
research products which significantly impacted Air Force
operational capabilities within recent years include: (1)
the Advanced Simulator for Undergraduate Pilot
Training (ASUPT) which led to the development of full
visual Combat Training Simulators such as the F-16 and
A-10; (2) the Logistics Composite Model (LCOM) which
provided a methodology for realistically determining
maintenance and manpower requirements on new
weapon system; and (3) the Weighted Airman Promotion
System (WAPS) which led to the establishment of an
equitable promotion policy for AF enlisted personnel.

Non-DoD Applications;

An ancillary objective of the laboratory is to disseminate
the results of our R&D to state and local governments and
the private sector. Public Law 96-480. the Stevenson-
Wydler Technology Innovation Act of 1980, provided all
federal research agencies with the legal and obligatory
means for planning and consummating the transfer of
R&D products outside of federal organizations so the

public could gain maximal return on their investments.
Although technology transfer in this context has been a
continuing endeavor of AFHRL in the past. the new law
provides a standardized and systematic basis for
accomplishing this transfer from the initial planning
process through to follow-up assessment of utility after
delivery.

To carry out this broader function of technology transfer,
an Office of Research and Technology Applications
(ORTA) has been established within the Applications and
Liaison Office of AFHRL. This office is taking an active
role in fulfilling the requirements of the Stevenson-
Wydler Act: assessing the possibilities for transfer of
R&D products now being worked to state and local
governments and to the private sector: disseminating
information relevant to this process: and cooperating
with outside agencies to ensure a smooth transition takes
place.

Some examples of the types of transfer covered by the Act
which AFHRL has successfully transferred in the recent
past are: (1) the Comprehensive Occupational Data
Analysis Programs (CODAP): (2) the Advanced
Instructional System (AIS): and (3) the Person-Job
Match (PJM) System.

Briefly, CODAP is a complex computer-based analysis
system dealing with job and task description and is used
to determine the capabilities people filling various jobs
should have. It has been adopted by several universities.
state and local government agencies, industries, and by
friendly foreign military forces. as well as by all branches
of the U.S. Department of Defense. AIS is a broad
software system that deals with planning. developing.
scheduling, and conducting training programs. Portions
of this technology have been transferred to the Canadian
forces for use in training their pilots and maintenance
personnel. The PJM system is designed to mesh the
aptitude of job seekers with properties of available jobs to
maximize overall personnel assignments. This technology
is currently being applied to a non-DoD Pupil-Teacher-
Maich study.
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In March 1981 Walter B. Cronkite visited Williams AFB 10 film a segment on
flight simulation for his television science series, ~*Universe.”
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The Operations Training Division officially
unveiled its new Science Annex at a dedication
ceremony on 16 April 1981. Completed in less
than a yesr, the Science Annex provides 9500
square feet of office area for AFHRL/OT
behavioral scientists. The Annex's advanced
modular office design also includes a number of

energy-efficient concepts.
12 ¥
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Senator Barry M. Goldwater was the honored
guest speaker at the April 1981 dedication of the
new Science Annex at the Operations Training

Division, Williams AFB. AZ.

A

ENHANCED COMPUTER CAPABILITY. In
April 1981 installation was completed on a
Paivae 1100/8) (1 Vi0n/8)) COMPUIET svstem
at the Air Foree Human Resources Laboratorv/
Technical Services Division. Brooks AFB. T\,
This replaces a | nivac 1108 svstem which had
been in ope-ation sinee 1973,

The U 1HO0/8] pravides a two-fold increase
-
L

i word memory and a wnerease  in

processing speed.

Presently. there are over fifty remote
terminals proce-sing in interactive and batch
modes using dedicated communication lines,
dial-up ports and direct cabled connections to
the UH100/81 computer system. These
terminals are located at military hases. AFHRI.
and SAM contractor sites throughout the United
States,
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AFHRL/OT received and installed major portions of Boeing’s B-52/KC-135 ‘,}

Weapon Svstem Trainer which was the losing system in a comprehensive 2
competitive fly-off. The subsystems installed include the B-52 Defensive and

o Offensive Stations. a Digital Radar Landmass Simulator (DRLMS). and a three-
channel color visual svstem with texturing and Electro-Optical Viewing system
capabilities. These subsvstems were received. installed. and checked out by the
contractor and AFHRL/OT during the spring of 81. They provide the AFHRL/OT
“research complex with the capabitity of ASPT in-cockpit radar. Forward Looking
Intrared Radar and Electronies Visual Systems simulations. A long-range plan is

} oviant

in progress to contribute vital data for SAC’s future strategic mission simulator
programs. The scope of the research will encompass visual cue requirements.
training svllabus development. hardware design. display and control technologies.
and training effectiveness studies for Digital Radar Landmass. Forward Looking
Infrared Radar. and Low Lighi Level Television simulation systems.
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Audio teleconferencing was introduced in the
headquarters and remote divisions in May 1981 to
demonstrate the overall capability. Various audio
teleconferencing equipment is being tried in order-to
determine the type of system that best fulfills the
AFHRL requirements. A large screen projection
system was installed in April 1981, primarily to
project color graphics. Current capabilities allow
projecting video images from standard television,
video disc and video tape. This system will be used to
project color graphic displays in near real time using a
minicomputer to produce the graphic illustrations
using the System 2000 data base. It will become the
foundation for a future management teleconferencing
system at AFHRL. and will ultimately support data.
graphics, voice. and slow-scan or freege-frame
television images. Remote divisions will be similarly
equipped and thus provide the capability to conduct
full-scale teleconferences between two or more #38
locations.

:

CONFERENCES/SYMPOSIA HOSTED
: BY AFHRL

The 1981 Image Ceneration/Display Conference 1L
Scottsdale. AZ, 10-12 June 1981,

DoD Technology Advisory Group for Edpcation and
Training. Lowry AFB, CO. 1-4 September 1981.

Semi-Annual Simulator Research and Development
Coordination Meeting. Wright-Patterson AFB. OH. \pnil
& November 1081 s
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¥ General Robert T. Marsh, Commander, Air Forte
Systems Command, visited the Air Force Human Resources
Laboratory headquarters on 23 June 1981,

General Marsh, in comments to assembled Laboratory
personnel, expressed his pleasure in visiting AFHRL,
reflected on his past association with the work of the
Laboratory, and reported that AFSC and the Manpower and
Personnel community were working together to secure
additional resources to expand the R&D work of the
Laboratory.

ey
B

Prior to his assignment as Director, Command
Post for European Forces at Mildenhall AFB,
England, Col Tyree H. Newton was presented
the AFHRL Management Award 23 July for his
management of the Manpower and Personnel
Division at Brooks AFB, Texas.
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The 198! Donald B. Haines Award for Outstanding
Scientific or Technical Achievement was awarded to Mr.
Charles R. Rogers of AFHRL's Technical Services Division
for his design, development and implementation of new
computerized policy capturing procedures for the Promotion
Potential Appraisal System (PPAS) for Air Force civilian

employees.

Col Edwin B. Wilson became Chief of the Manpower
and Personnel Division succeeding Col Tyree H.
Newton. Col Wilson came to AFHRL from the
Pentagon where he was Chief of the Analysis Division
under the Directorate of Personnel Plans.
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Dr. Robert A. Bottenberg (center) was recipient of three different awards in 1981. On 23 June Ceneral Marsh presented
him the AFSC Outstanding Handicapped Employee Award for 1981. Subsequently, 5 October, Dr. Bottenberg was
honored by the equivalent award for the entire Air Force. And 8 October, at the Pentagon, Dr. Bottenberg received the
Department of Defense Outstanding Handicapped Employee Award.

118




b
%
)
i
|
.i

2 aChe ¥ puainliied

T T TR




AIR FORCE HUMAN RESOURCES LABORATORY

? ORGANIZATION

COL RONALD W. TERRY

COMMANDER

DR.EARL A. ALLUISI
CHIEF SCIENTIST

COL KENNETH E. STOUT

VICE COMMANDER

HEADQUARTERS STAFF OFFICES

DR.HERBERT ). CLARK DR. ROBERT A. BOTTENBERG

COL WILLIAM C.DEBOE ) CAISON
DIRECTOR DIRECTOR
ANALYSIS & EVALUATION OFFICE

DlR[c"‘oR ASD/ DEPUTY FOR SIMUIATORS
APPLICATIONS & LIAISON OFFICE

PLANS & PROGRAMS OFFICE

[ L
RESEARCH DIVISIONS —  SUPPORT DIVISION

¥ COL RICHARD C.NEEDHAM | |COL DONALD C.TETMEYER| | COL TYREE H. NEWTON L7 COL WENDELL ANDERSON

g CHIEF CHIEF CHIEF CHIEF '
| OPERATIONS LOGISTICS & TECHNICAL | |MANPOWER 8. PERSONNEL TECHNICAL SERVICES
. TRAINING DIVISION TRAINING DIVISION DIVISION DIVISION 3
b | ¥COL EDWIN B. WILSON

(10CT. 1981)

—

sl 2l




/ b bl oA

AFHRL GEOGRAPHICAL LOCATIONS
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0 WRIGHT - PATTERSON AFB, OH
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Keeqmes "’
,-"' LIAISON OFFICE

OPERATING LOCATION *y | < DEPUTY FOR SIMULATORS

LUKE AFB. AZ el pd WRIGHT-PATTERSON AFB. O

el
OPERATIONS TRAINING DIV
WILLIAMS AFB, AZ
HQ AFHRL

BROOKS AFB. TX TESTING FACILITY

LACKLAND AFB. TX
TECHNICAL SERVICES DIV

MANPOWER & PERSONNEL DIV
BROOKS AFB, TX

AFHRL GEOGRAPHICAL LOCATIONS

The accompanying map depicts the geographical locations of the AFHRL divisions and activities.
The Logistics and Technical Training Division located at Wright-Patterson AFB, Ohio, conducts
R&D on combat logistics, technical and maintenance, plus team training and team performance
on ground-based systems. A Technical Training Branch of this division, at Lowry AFB in
Colorado, is collocated with a Technical Training Center of Air Training Command (ATC) which
provides the Laboratory a close working relationship with ATC on R&D related to training. The
Operations Training Division at Williams AFB, Arizona, conducts basic research plus exploratory
and advanced development to improve the quality and combat effectiveness of aircrews. Also in
Arizona, Luke AFB is an Operating Location supporting the Operations Training Division.
conducting research with Tactical Air Command on simulation training for air-to-air combat. In
San Antonio, Texas. the Manpower and Personnel Division at Brooks AFB supports the Air Force
personnel system by developing improved methodologies for procurement. selection.
assignment/reassignment. utilization, evaluation. and retention of personnel. The Technical
Services Division. also at Brooks. plans and directs the AFHRL scientific and technieal
information program. Also in Sam Antonio is a personnel testing facility at Lackland AFB.
Finally, AFHRL has a liaison office with the Deputy for Simulators of the Aeronautical Systems
Division at Wright-Patterson AFB, Ohio.

121




————

B e S S

- T T T
. (¥ ] .

U S

AIR FORCE HUMAN RESOURCES LABORATORY

PAST AND PRESENT

1981 marks forty vears in which
AFHRL and its predecessors have
contributed to the defense of this nation.
As long as there are people who fly or
support aireraft for this purpose. the
need for such an institution will
continue,"”’

The Air Force Human Resources
Laboratory- (AFHRL). established in July
1968. continues a long tradition in military
psvchology which spans three quarters of a
century. In the spring of 1917, the first Us.
military psychological effort had its inception
in the U.S. Army—Sanitary Corps. starting
with the problem of enlisted classification.
Between 1017 and 1919 nearly two million
men were examined by means of the Army
Alpha and Army Beta group tests. The results
of these tests were used to identify the
mentally incompetent. to classify according to
mental capahilities and 1o assist in selecting
potential officers and NCOs. Fallawing World
War |. however. military psvchology
rxperienced a period of hibernation from
1921 1o 1939, However. with the advent of
World War 11, there was a resurgence of
interest. For example. in (939 the Army
General Clansification Test  {AGCT)  was
develaped. I ite various forms it was
administered to over 2.000.000 men hefore
the end of World War 1.

M 192

Among the first AFHRL predecessor
organizations were the Psychological
Research Units. active between 1941 and
1945, Psychological Research Units were
located in Montgomery. Alabama: San
Antonio, Texas: and Santa Ana. California.
Through an ongoing developmenial process
these initial research units merged into the
Human Resources Research Center
established at lackland AFB. Texas in July
1949. Continuing organizational development
replaced the Human Resources Research
Center with the Air Force Personnel and
Training Research Center in February 1954,
In 1958 the Petsonnel Research Laboratory
became an element of the Wright Air
Development Center. As of | February 1902,
it was transferred to the Aerospace Medical
Division of Air Force Systems Command. and
continued operation at Lackland \FB uniil
July 1968 At that time. AFHRL. was
established with headquarters at Brooks AFB.
Texas.

Since World War [. the military services
have developed progressively more accurate
and efficient tests to screen applicants for
enlistment and to identify the differing
abilities required by the widely divergent
mililary occupational specialties. Today
AFHRL. continues the task of matching the
right person with the right job. Ongeing
rescarch and development include the
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development of aptitude and interess
measures: methods for collecting. analyzing.
and modeling o cupational information: and
the establishment of physical. aptitude.
experience. and cducation requirements for
specific jobs. However. personnel selection
and assignment is only one area in human
resources research today. Equal. if not
greater. attention is given to research and
development to improve tools and techniques
for incorporating logistics factors into the
design. development. evaluation. and life
ryele costing of Air Force weapon systems.
Also R&D encompassing the utilization of
simulators, flying vehicle operation. and
missile and space systems constitutes a high
percentage of AFHRL efforts. Other efforts
focus on flving training technology: on
developing. testing. and evaluating existing
and newly-developing hardware. programs.
procedures: and on techniques for improving
all phases of flying training programs. The
laboratory is conducting research in flving
skills maintenance end reacquisition. low-
level navigation. air-1o-air refueling
requirements. air combat maneuvering. und
pilot performance in hostile high-threat
environments, Thus, it 15 evident that the
complexities of modern warfare have greatly
expanded military research requirements, As
in the past. the “1ab” stands ready to meet
these rhallenges in the future.
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HEADQUARTERS STAFF OFFICES

VICE COMMANDER

Colonel Kenneth E. Stout

The Vice Commander assists the Commander in the
performance of his command function and commands the
Laboratery during absences of the Commander. The Vice
Commander chairs the Laboratory’s Corporate Planning
Group (CPG) and the Corporate Planning Group
Executive Committee (CPGEC).

The Corporate Planning Group is responsible to the
Commander for recommendations and priority
assignments on laboratory policy. short- and long-term
goals, and overall mission and thrust alternatives. The
CPG consists of the Vice Commander, the Chief Scientist.
the Directors of Headquarters Staff Offices, the Division
Chiefs, and the Executive Officer (Recorder). The CPG
meets at least once annually.

The Corporate Planning Group Executive
Committee consists of the Vice Commander, the Chief
Scientist, the Directors of Headquarters Staff Offices and
the Executive Officer (Recorder). The CPGEC acts for the
CPG between CPG meetings. and meets at least once
monthly.

Norma! functions of the CPGEC are the following:

a. Upon the Commander’s approval. the
committee may disseminate policy or

guidelines to, or request reports or
information from, any AFHRL organization
element or other offices and agencies.

The committee reviews the Technical
Advisory Board recommendations regarding
the Laboratory’s RDT&E program for
compliance with policy. goals, objectives. and
priorities.

CPGEC forwards recommendations regarding
the RDT&E program to the Commander. with
comment.

Upon the Commander’s approval, the CPG
Executive Commitiee forwards the
Commander’s Approved RDT&E Program to
the operating RDT&E Divisions and
Headquarters Staff Offices through the Plans
and Programs Office.

Finally. the committee makes
recommendations to the Commander for
assignments of Divisional and Headquarters
Siaff Office responsibilities for added efforts.
including new technical thrusts.
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PLANS AND PROGRAMS OFFICE

The Plans and Programs Office plans. implements.
and monitors execution of the AFHRL Research.
Development. Test and Evaluation (RDT&E) program.
Staff members perform long-range planning that
combines higher headquarters guidance. Air Force user
requirements. and technological opportunities. This
office publishes all planning documents and prepares
budget submissions to higher headquarters. The Plans
and Programs Office effects program implementation by
processing financial and budgetary documents and
monitors the progress of all support. contractual. and in-

1214

Dr. Herbert J. Clark

Director

house RDT&E efforts. Finally. the office provides the
resource management required to execute effectively the
RDT&E program.

The Director of Plans and Programs is responsible to
the AFHRI. Commander for the proper operations of the
Plans and Programs Office and bears staff responsibility
for the Laboratory Headquarter’s mission in plans and
documentation. operations, programs. and financial
management. The Director serves as a2 member of the
CPG and the CPGEC.
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ANALYSIS AND EVALUATION OFFICE

Dr. Robert A. Bottenberg
Director

The Analvsis and Evaluation Office develops cost and
benefit analysis t1echnigues and  provides consulting
services regarding the design of a research and
development (R&D) investment strategy for the
Laboratory. These activities are categorized under three
interrelated areas:

a. Benefit Analyses and Portfolio Selection. The
development of analytical cost and benefit analysis
techniques and procedures is a prerequisite to the actual
evaluation of proposed R&D resource allocation. The
analytic procedures will establish a theoretical framework
for weighting the eriteria that will be used in the R&D
portfolio selection process. The validation of models used
to describe the multiple criteria nature of project selection
decisions is an important part of this methodological
development effort.

b. Subthrust Modeling. Work flow models are
prepared and estimates are obtained regarding program
dollars. program duration. program manpower
requirements and program success probabilities for
AFHRL technical subthrusts. Computer simulations are
then used to estimate the probability of various outcomes
and to identify critical paths. The computer simulations
often highlight the need for changes in the sybthrust
architecture. Thus. this is an iterative process.

c. Special Studies. Economic and cost analysis
studies of proposals for new efforts are conducted on

request. The objective is to provide information that can
be used to help aid decision-makers in choosing among
alternative programs and in planning. allocating. and
controlling resources. During FY8I, the Analysis and
Evaluation Office

(1) Assisted in providing overall guidance for
implementing Air Force and AFHRL economic and cost
analysis policies.

{2) Developed techniques and procedures for
estimating program resource requirements.

(3) Identified cost data needs and devised cost
information systems.

(4) Evaluated research plans for use of
appropriate economic and cost analysis methodology.

(5) Conducted special analyses assessing the
cost-effectiveness of Laboratory research results and
recommendations.

One specific tool which the Analysis and Evaluation
Offive uses lo oblain quantitative statistical summary
information on subthrust efforts is the Risk Information
Svstem for Cost Analysis (RISCA). This is a svstem that
performs Monte Carlo simulation of a network model
representing the project. thereby enabling the analvst to
observe the statistical performance of the simulated
project hundreds of times before recommending
dedication of resources to the actual project.

Interactive software for Venture Evaluation and Review
Technique (VERT) is being developed so that analysts in
the Office of Analvsis and Fvaluation will have access to
this analvtical tool in the near future. VERT is similar to
RISCA in that it performs Monte Carlo simulation of a
network. It is more powerful. however. in that it provides
the analyst with access to many more of the commonly
used statistical distributions in the model building
process. 11 also allows greater flexibility in establishing
interrelationships and dependencies among various
elements of the model.

The Director of Analvsis and Evaluation is responsible 10
the AFHRL Commander for the proper operation of the
Analysis and Evaluation Office and bears staff
responsibility for the Laboratory Headquarters” mission
in analysis and evaluation of planned and ongoing
research. development. test. and evaluation. The Direetor
serves as a member of the Corporate Planning Group and
of the Corporate Planning Group Executive Committee,
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APPLICATIONS AND LIAISON OFFICE

The Applications and Liaison Office is charged with
facilitating the introduction of RDT&E end products into
operational use. Such efforts are directed toward
improving the relationship between researchers.
sponsors. and users of end products by encouraging closer
coordination from the initial determination of a problem
through the implementation of a product. The Office
manages the RDT&E utilization tracking program which
assesses the degree of user satisfaction with Laboratory
products. The Applications and Liaison staff evaluate
Independent Research and Development (IR&D)
technical plans of private industry. collect external
evaluations. and conduct on-site project evaluations of
IR&D performed at AFHRL. designated firms.

The  Applications and Liaison  staff advise the
Laborators Commander and inform Division Chiefs on

Colonel William €. DeBoe
Director

user acceptability: and implementation of RDTELE end
products. Further. the staff conducts follow-up analyses
of Laborators RDTXE with user groups to assess specifie
suceesses. failures and lessons learned. Public Law Yo-
U mandates that the office track and report on ali
\FHRL projects that could have an impact on eivilian
R&D. Finallv. the office publicizes the  Laboratory
research program. specifically through publication of an
annual report. newsletters. and informational flvers and

hrochures.

The Director of Applications and  Liaison is
responsible to the Laboratory Commander for the proper
operations of the office and bears staff responsibility for
the Laborators Headquarters” mission in RDT&E
applications and liaison. The Director serves as a member
of the CPG and the CPGEC.
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AFHRL RESEARCH AND SUPPORT DIVISIONS

—
Colone! Tyree H. Newton
Division Chief

MANPOWER AND PERSONNEL DIVISION

With the anticipated decline in the service-eligible
population during the 1980s. one of the major problems
facing the Air Force today is manning. To alleviate this
projected manpower shortage. the Manpower and
Personnel Division has initiated a research program
designed 10 improve ways 1o attract the most qualified
individuals. optimally assign them where thev will be
most productive. and retain a sufficient number in the
career force 1o meet operational requirements,

To support the Division’s major thrust area. ie.
manpower and force management. research is conducted
to develop management tools. procedures and associated
technologies to improve procurement. selection.
classification. utilization. produetivity._and retention of
Air Foree personnel. Results of this research provide a
substantive basis for personnel decisions in all phases of
the military life evele to maximize the utilization of talent
and to insure that manpower resources are allocated to
maximize the return of personnel invesiment.

Matching the right person with the right job
requires job analvsis and individual qualification
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assessment, Ongoing research includes the development
of aptitude and interest measures: methods for collecting.
analyzing and modeling occupational information: and
establishing physical. aptitude. experience. and education
requiremients for specific jobs. The Division also meets
research and development requirements for the Armed
Services Vocational \ptitude Batters o support \ir Foree
single managership of the tri-service batters.

The Division has developed & computer-based
person-job mateh svstem that has been operationalls
wtegrated in the  Air Force Recruiting Serviee
Procurement Management Information Svstem. This
svstem computes applicants” best job options by
comparing their interests and abilities with those of their
contemporaries and Air Foree needs, Recruiters indicate
that the svstenn. in mutching the applicants” abilities and
taterests and the Air Force needs. virtually gouarantees
placing “the right person in the right job.”

ln order to maintain sufficient quantits and qualits
of peesonnel in the career foree. the Division is also
conducting studies to improve personnel utilization. job
satisfaction. productivity. workgroup effectiveness. and
career motivation. o addition. efforts toward the
development of measures of job peeformance have led 1w
the development of a performance appraisal svstem for
Air Force eivilian personnel.

Drr. Naney Guinn

Technical Director
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OPERATIONS TRAINING DIVISION

|BEECTETT I~~~ -

e
Colonel Richard C. Needham

Division Chief

Responsibility for research and development in
flving training technology for the Air Foree Human
Resources Laboratery resides with the Operations
Training Division. This Division develops. tests and
evaluates existing and newly developed hardware.
programs, procedures, and techniques for improving all
phases of flying training programs. The Division is
collocated with the Air Training Command (ATC) at
Williams AFB, Arizona. and has an operating location at
Luke AFB. Arizona. with the Tactical \ir Command
(TAC). The Division facilities are accessible to the Air
Force flying commands (ATC. TAC. Military Airlift
Command. and Strategic Air Command) and serve the
Navy and Army as well. The close proximity to the Luke
Instrumented Air Combat Maneuvering Range. Tactical
Fighter Weapons Center. and Air Force Flight Test
Center enhances its interface with the operational
communily.

The thrust of the Cperations Training Division’s
activities is oriented toward air combat tacties and
training. Three major components are involved:
engineering simulation technology: the combat mission
trainer. and. air combat training research.

The Advanced Simulator for Pilot Training (ASPT)
simulates A-10 and F-10 aircraft. This capability enables
the Division to conduct research in a broad spectrum of
areas of interest to the tactical fighter community. These
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include defining simulation equipment and techniques
which mayv lead 10 improved training transfer and better
operational simulators. In addition. since the simulator is
configured with frout line fighter/attack aircraft.
additional research in evaluating the utilits of future
aircraft modifications and unique sensor components can
be conducted.

The Division is conducting research in flying skills
maintenance and reacquisition. low-level navigation. air-
to-air refueling requirements. air combat maneuvering.
air-lo-ground continuation training. operational test and
evaluation. and A-10 and F-16 svliabus development.
Research efforts also include simulator visual and force
cue requirements and development of advanced simulator
hardware svstems. The combat mission trainer concept
utilizes fiber opties and helmet-mounted displays
packaged in a transportable system that will provide
tactical training at the squadron level, The Division is
currently engaged 1n the development of special funetion
trainers using video-dise and microprocessor technology
which will provide part-lask trainiog in a wide variety of
settings.

The Division has initiated research efforts 1o
investigate pilot performance in simulated hostile high-
threat environments. Research efforts to date include
determining  pilot performance in hostile situations.
impacts of programmed threat proficiency. chaff. and
Electronic Countermeasures protection. Refinement of
these simulation efforts will have a major impuct on
inereasing Air Foree readiness by improving training for
hostile flight regimes in the high-threat environment.

Dr: Milton Wood

Technical Director
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LOGISTICS AND TECHNICAL TRAINING DIVISION

B\

Colonel Donald C. Tetmeyer
Division Chief

The prime objective of this Division's thrust area is
to provide the technology to ensure effective and efficient
support of Air Force operations. This support includes
planning and management of both materiel and human
resources. Special attention is devoted to maintenance.
Also included as an objective is the technology to ensure
effective team performance in ground-based systems.
The area consists of three interrelated sub-thrusts: (a)
Combat Logistics; (b) Technical and Maintenance
Training; and (c) Crew. Group. Team. and Unit
Performance and Training.

The first sub-thrust pertains especially to the
logistics aspects of Air Force weapon systems. It includes
technology to improve maintenance diagnostics,
technology for integrated logistics support of weapen
systems, improved techniques for planning maintenance
and logistics for combat envirenments, and technology
for automating logistics elements such as technical data.

The second sub-thrust pertains to technical training.
with special attention to training maintenance personnel.
A new system is being developed for job-site training and
proficiency certification. Work is continuing in
technology for maintenance simulation and in
transitioning developed technology for computer-based
instruction to extensive use in the Air Force.

The third sub-thrust is aimed at improving the
performance of non-flving crews. groups. teams and
units. Special attention is being given to teams involved
in command. control. and communication systems
because of the pressing current needs for improvements
in those systems.

R&D investment in the area of these sub-thrusts
promises unusually high payoff. The potential to reduce
cost and increase weapon system supportability is high
because this area of technology is quite underdeveloped
and initial big-step improvéments can be made. The sub-
thrusts have been the subject of unusual high-level
interest. Special scientific and operational study groups
have stressed the need for increased R&D) in the sub-
thrust areas.

Dr. Ross Mor;an

Technical Director
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TECHNICAL SERVICES DIVISION

The Technical Services Division plans. allocates. and
controls facility and manpower resources. The Division
directs the scientific and technical information program.
including the techunical library. to meet the information
needs of scientific and technical personnel in managing.
monitoring. and conducting Research and Development
{R&D). Further. the Division provides a full range of
technical editorial services. plans and directs the
recording of the corporate history. provides staff
administrative services, and serves as the focal point with
supporting organizations. The Division develops data
bases. maintains data files. and operates the computer
svstem ta support the Research. Development. Test, and
Evaluation activities of the Laboratory: and provides
project amll_\sis and computer programming suppor! lo

Lt Col Wendell Anderson
Division Chief

the other Divisions of the Air Force Human Resources
Laboratory.

The Chief of the Technical Services Division is
responsible to the Laboratory Commander for the proper
operations of the Division and serves as a member of the
Corporate Planning Group and of the Corporate Planning
Group Executive Committee,

The organizational clements within the Technical
Services Division are the Techinical Editing Office.
Seientific and Technical Information Offier, Executive
Support Branch. Computer Operations Branch, Computer
Programming Branch. and Management Information
Center.




TECHNICAL
SERVICES
DIVISION










P .

TECHNICAL SERVICES
HEADQUARTERS

34
SUPPORT

sciEnTiFic | 24%
&

ENGINEERING| 101
TECHNICAL

AIRMEN

14%
OFFICERS

CLASSIFICATION
OFFICERS: .
AIRMEN 72
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FUNDING SUMMARY #1000

FY 78

LABORATORY DIRECTORS FUND
RESEARCH 6.1

EXPLORATORY DEVELOPMENT 6.2

ADVANCED DEVELOPMENT 6.3

INTERSERVICE TRANSFERS &
REIMBURSABLES

TOTAL

1,278
10,865
9,448

FY 79

120
1,324
15,680

FY 80
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s a consequence of our mission, A\FHRL efforts and products directs anpact all functional areas of the N Foree,
There are unfimited possibiities for the apphivation of these technologies. Competing demands in the Lace ob resouree
constraints make it imperative to prioritize the allocation of avaitable AFHRL resources: Vv estment steategs s beng
developed 1w which project selection and program emphasis are determined ot rational quantinative wronnds. The
potential for a- hieving foree-multiplier effects is o principal component guiding the deselopment of s vestmen
strategy. Technologies which appear 1o have order-of-magnitude implications for forve effectiveness will be vigorousb
saught out. and resources applied to such efforts. Mtention will abso be given 1w alfordabilinn considerations of
technology produets in the development of our investment strategy . [Uis AFHRIL polies toapply u~avaslable resourees 1o
projeets and programs which have been requested by and coordinated with customers who are altimately respons ble for
implementing technolgy development, We recognize that coltural. organizational. and pohey barciers can atadu
r development and implementation of innovation.

The time-tag between the conception of a benelictal new idea and its adoption = often considerable. The Batelle
Columbus Laboratories documented the amount of time required for ten innovation processes. products, of techinigues to
wove from point of conception to the point of actualization in terms of acceptanee o the marketplace. These produn.
included the heart pacemaker which ook 32 vears o reach realization: hybrid corn which required 25 vears ol
incubation: and the video tape recorder wlhich was marketed in sixv vears. The average fag o know ledge utilization
among these ten innovations was 19.2 vears. Though the consequences of scientifie development fag are unforiunate
3 enough. they are compounded by hostility and overt resistance 1o change which are oot uneommon.

With this in view. it will be AFHRL poliey 1o invest a significant fraction ot its discretionary resources i the
development of 4 research and techuology base which is not camingeat upon the prior coordination of potential users.
Within this group of investments. it will be AFHRL poliey to set astde same resourees for projeets whick would o
otherwise be supporied. This approach is based on the observation thaw some of the most signiticant and far-reaching
results of research and development have come from scientific #fforts which were neither supported nor considered
feasible within the seiemific environment of the time. The potential for dramatic improvemems in foree etfecnveness
justifies the investment of resources in a limited number of such projects.

TR e T
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AFHRL PUBLICATIONS

Something new has been added to the Laboratory s
technical applications program. Effective | March 1981,
AFHRL began processing two new kinds of reporting
docunients in addition to the Technical Report {TR): ie..
Special Reports (SR} and Techuical Papers (TP).

The Special Report is specifically directed toward
users of research and development findings and contain
recommendations for implementation based on these
findings. Such a report is issued on completion of work i
response to a Request for Personnel Research.
Technology Need. or Logisties Need but may also be
issued at other times when management deems it
appropriate. The intent is to provide a report that is
shorter than the usual TR. that speaks in non-technical
language. and that emphasizes results and apphcations:
i.e.. what AFHRL has found that will help the user solve
current or anticipated problems.

The Technical Paper. like the TR. is directed more
toward the research and development community but. in
general. is less rigorous than a TR. While it may be of
extreme value 1o some researchers. it may not have the
wide audicnce that a TR does. Some examples might be
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professional papers presented. brielings. technical
memos.  bulletins, notes or working  papers laving
permanent value. lessons learned. compuiter
documentation. and coneept papers. The mtent s o
preserve information that has long-term value boi tha
due to its limited audience. may not justits the costly and
time-consuming processing requirements that the usaal
TR emailx.

The TR will comtinue 10 be published as usual. It
serves a vital need for hoth the research and deselopment
and user communities. However, these two additional
categories of reports meet some special needs that the TR
svstem did not.

Al three kinds of reporting documents are available
at the Defense Technical Information Center for qualified
users and at the National Techinieal Information Service
for thi general public. These reports are announced in the
Technical Abstracts Bulletin and the Government
Reports Announcemenis and Indexes published by the
two organizations. respectively. They will also be
announced in the annual AFHRL bibliographies.




UNCLASSIFIED TECHNICAL REPORTS DISTRIBUTED IN FY 81

\bert. W, G. Computerized algorithims: Evaluation of

capability to predict graduation from Air Foree
training. \FHRL-TR-80-06. AD-A091 105.

\Hbee. K. K. & Semple. CAL dircrewe training devices:
Life exele cost and worth of mienership. \AFHRL-TR-80-
3L AD-AOETOL

Barlow. K. M. Annotated bibliography of the Air Force
Human Resonrces Laboratory Technical Reports —

1979, AFHRL-TR-81-1. AD-\102 011

Caiceo. G, F.. Rueter. F.H. Laidlaw. C. D0 Rosy . DLW L&
Looper. L. T. Integrated simualation evaluation model
protolvpe (ISEM-pP) of the Air Force manpower and
personnel system: Overview and sensitivity analvsis.

AFHRL-TR-81-15. AD-A 103 005,

Caro. P. W.. Shelnutt. ). B.. & Spears. W.1). Adircrew
training devices: Utilization. AFHRL-TR-80-35. AD-
095 07,

Carson. R. T.. Grinberg. J.. & Bleha. W. T. Liquid crvstal
light valve color projector. AFHRL-TR-80-62. AD-B050
2001,

Cascio. W, F.. & Bernardin. H. ). Court cases relevant to
emplovment decisions: Annotated bibliography.

Cicchineili. L. F.. Harmon. K. R.. keller. R, AL &
KRottenstette. ). P, Relative cost and training
effectiveness of the 6883 three-dimensional simulator
and actual equipment. \FHRL-TR-80-21. \D-\09]
808,

Clsmer. 8. ). Advanced multiple processor configuration

studyv. A\FHRL-TR-80-13. AD-\ 101 919,

Clymer. S, ). Software partitioning schemes for
adeanced simulation computer svstems. \FHRL-TR-

S0-1201 & 1D, AD-AOY6 18T & \D-\090 1506,

Davenport. E. L. Green, Jo. Sears. WO EL L & Fngler, 1L
F. Refinements and  validation  testing of human
operator performance emulator (HOPE). AFHRL-TR-
815, AD-ANOT 1,

13

Dempses. ). R & Fast. J. (0 Likelihood  fuaction
estimated (LIFE) model: tility in the development of
an enlistment standard. A\FHRL-TR-80-05. \D-A095
0929,

Denson. R W. Team training: Literature review and
annotated bibliography. AFHRL-TR-80-10. AD-A099
RS

DeSpautz. ). Foo Bender. M. B.o & MeNamara. V. M.
Flight training simulator: Surfuce texturing via pseudo

random naoise codes. \FHRL-TR-80-13. \D-A093 731

Fddowes. E. E.. DeMaio. J. C.. Pierce. B. J.. Eubanks. J.
L. Lyon. D, R Killion. T. H.. & Nullmever. R. T, Skills
maintenance and reqequisition training research
program: Tactical Air Command preliminary
evaluation, \FIIRL-TR-80-15. \D-1095 826.

Elworth. C. Instructorloperator display evaluation

methods, A\AFHRL-TR-T9-11. AD-\097 208,

Finstuen. k.. & Edwards. ). O Jr. Longitudinal effects
of job change upon interest. utilization and satisfaction

attitudes. \FHRL-TR-79-73. AD-\091 753,

K., Matthews. G. N & Pope. W. .
Hanagement engineering team application of officer
grade requirenients method. \FHRL-TR-80-32. \D-
A093 508,

Finstuen.

Foles. .
Expanded role in development of cost-effective
maintenance svstems. \FHRL-TR-80-39. \D-\092

DB N

P Jr. Occupational analysis technology:

Friedman. V.. Steinberg. .. & Ree. M. 1. Adaptive
testing without a computer. \FHRL-TR-80-00. \D-
AO97T 353,

\. Job
performance appraisal system training program.

AFHRL-TR-80-50. AD-\00 1 380,

Glasgow. Z.. Simkins. M. L. & Guerrieri. ).

Goclowski. ). C. Glasier, J. ML Bristol. M. AL Frueh. ).
T.. & Baran. H. \. Digital avionics information svstem
(DAIS): Impact of DAIS concept on life evele cost.
AFHRE-TR-81- 4D, AD-AO9T 334,




Goclowski. ). C.o Glasier. J. M. Bristol. M. AL Frueh. ).
T.. & Baran. H. \. Digital avionies information svstem
(DAIS): Inpact of DAIS concept on life evele cost -
supplement. A\FHRL-TR-81- HH). AD-A097T 138,

Goclowski. J. Co & Baran. H. \. Digital avionics
information system (DAIS): life cvele cost impact
mudeling svstem (LCCIM) - a managerial overview.

AFHRL-TR-T9-03. AD-A0u3 281,

Grav. T. Ho. Chun. E. Ko Warner, H DL & Eubanks. ). L
tdvanced flight simulator: Utilization in A-10
conversion and air-to-surface attack training. \FHRL.-

TR-80-20. \D-\091 608,

Gustalson. D, E.C Mahra. RO K. Ledsham. WO HL & Sajan.
S. Recursive forecasting system for person-job match.

AFHRL-TR-T9-83. AD-A000 199,

Hatterick. G. R.. & Price. H. K. Forraat options and
procurement of technical orders. \IFHRL-TR-80- 19,
AD-A9Y 118,

Hatterick. G, R.. & Price. H. E. Technical order
management and acquisition. \FHRL-TR-80-50. AD-
AO9Y TO5,

Hatterick. G, R.. & Price. H. E. Technical order
managers reference data. \FHRL-TR-80-51. AD-A099

IO

Hazel. J. T.. & Finstuen. K. Non-aircrew officer
positions: Determination of grade requirements.

AFHRL-TR-80-31. \D-\093 283,

Ideen. D). R.. & Kantor. J. K. Introduction of women into
Titan 11 missile operations. \FHRL-TR-80-535. Al)-
AO9T 204,

Imhoff. D. L.. & Levine. J. M. Perceptual-motor and
cognitive performance task battery for pilot selection.

AFHRL-TR-80-27. AD-\09 4 317,

Kells. ML) Wooldridge. 1. Hennessy. RO T Vreals, D..
Barnebes. S, Fo Cotton, ). G & Reed. J. C. Air combat

maneuvering performance measurement. A\FHRL-TR-
TO-3.AD-AOTT 129,

King. G. F.. & Askren. W. B. Human resources, logistics
and  cost f(u'mrs in weapon - system (lerelupnwnl:
Demanstration in the full scale development phase of
aircraft svstem acquisition. A\AFHRL-TR-80-52(1). AD-
090 T3I1.

King. G, F.. & Askren. W. B. Human resources, logistics
and cost factors in weapon  svstem  development:
Demonstration in the full scale development phase of
aircraft svstem acquisition - Appendixes B to R,

AFHRL-FR-80-52(11. AD-A096 732,

King. G. F.. & \skren. W. B. Human resources. logistics
and cost fuctors in weapon  svstem  development:
Methodology and data requirements. AFHRL-TR-80-
29. \D-A093 353.

Kottenstette. J. P Sweffen. Do AL & Lamos. J. P
Microterminallmicrofiche system for computer-based
instruction: Hardware and softicare development.

AFHRL-TR-80-17. AD-\090 97 ¢,

Lyvon. D). R.. Eubanks. J. L.. Killion. T. H.. Nullmever. R.
T.. & FEddowes. E. E. Pop-up weapon-delivery
maneuver: Use of pilot self-assessment data in analvsis

of critical components. \FHRL-TR-80-33. AD-A09]
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Magarinos. J. R.. & Coleman. 1) ). Wide angle. color.
holographic infinity opties displav. \FHRL-TR-80-53.
AD-A0Y6 890,

Magarinos. J. R.. Coleman. 1) J.. & Lenczowski. T. Low
cost. wide angle infinity optics visual svstem. \FHRL.-
TR-80-51 AD-\105 508,

Martin. E. L. Training effectiveness of platform motion:
Review of motion research involring the advanced
simulator for pilot training and the simulator for air-
to-air combat. \AFHRL-TR-79-31. AD-\095 930,

Mullins. C. J.. Farles. ). A0 & Ree. M. ). Weighting of
aptitude componenls based on differences in technical

school difficulty. \FHRL-TR-81-19. AD-A102 015,

Plans and Programs Office. Fiscal vear 1982 - dir Force
technical objective document. A\AFHRL-TR-80-54. AD-
AUUKES I




Pritchard. R. D.. Bighy. D.. Beiting. M.. Coverdale. S.. &
Murgan, C. Enhancing productivity through feedback
and goal setting. A\AFHRL-TR-81-7. AD-\102 032,

Prophet. W. W.. Shelnuit. . B.. & Spears. W. D,
Simulator training requirements and effectiveness
study (STREN): Future research plans. AFHRL-TR-80-
37 AD- A9 L 025,

Ree. M. ). The effects of item calibration sample size
and item pool size on adaptive testing. AFHRL-TR-81-
20 ADh-A o) 097,

Rueter. F. H.. Bell. T. R.. & Mallors. E. V. Capacity of
tir Force operational units 1o conduct on-the-job
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